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THE ROYAL SOCIETY OF CANADA 


Founder: HIS GRACE THE DUKE OF ARGYLL, K.1 


When Governor General of Canada in 1882 
OFFICERS FOR 1960-1961 


HONORARY PATRON 
HIS EXCELLENCY THE GOVERNOR-GENERAIT 


PRESIDENT: M. Y. WILLIAMS, B.Sc., P#.D 

Vick-PrEsIDENT: A. R. M. LOWER, M. A., Px.D., LL.D 

HONORARY SECRETARY: GUY SYLVESTRE, M.A., L.Pa 

ASSOCIATE HONORARY SECRETARY: S. C. ROBINSON, M.A.Sc., Pa.D. 
Honorary TREASURER: J. D. BABBITT, B.A. (Oxon), D. Pan 
Honorary Eprtor: G. W. BROWN, M.A., Pa.D., LL.D 

HONORARY LIBRARIAN: W. KAYE LAMB, M.A., Px#.D., LL.D 


Officers of Sections 


I Humanités et sciences sociale 
PRESIDENT ANTOINE ROY, D.&sl 
ViIcE-PRESIDENT r. R. PERE LOUIS-MARIE REGIS, O.P.. P#.D 
SECRETAIRI LOUIS-PHILIPPE AUDET, B.Pép., L.ks S« 
D.Pé&p 


SECTION II Humanities and Social Science 


PRESIDENT F. R. SORT, Bla. BCL. L1.0 
VICE-PRESIDENT G. E. WILSON, M.A., Pa.D., LL.D 
I 


SECRETARY G G. STANLEY, M.A., B.Lirr., D. Pan 


SECTION II] Mathematical, Chemical, and Physical Science 
PRESIDENT HELEN S. HOGG, A.M., P#.D., D.S« 
VICE-PRESIDENT C. B. PURVES, B.Sc., Px.D., D.Sc 
SECRETARY RK. L. McINTOSH, M.B.I M.Sc., Pa. D 


Geolos wal SCIENCE 
PRESIDENT J. E. GILL, B.Sc., Ps.D 
VICE-PRESIDENT H. S. ARMSTRONG, M.A., Pa .D 
SECRETARY D. M. BAIRD, B.Sc., M.S., P#.D 


SECTION \ B ologu ul CLONE 
PRESIDENT D. L. THOMSON, M.A., B.Sc., Pa. D 
VICE-PRESIDENT K. C. FISHER, M.A., Px#.D 
SECRETARY L.-PAUL DUGAL, O.B.I 


Past Presidents 
r. W. M. CAMERON, T.D., M.A., Pa.D., D.S« M.LR.¢ 
PIERRE DAVIAULT 
H. G. THODE, M.B.E., M.Sc., Px.D., D.Sc., F.R.S 


Additional Members of Council 
LEON LORTIE, B.A., L.és Sc., D.ts Sc. M. M. ROSS, M.A., P#.D 
G. bE B. ROBINSON, M.B.E., Pa.D F. F. OSBORNE, B.A.Sc., M.A 
G. KROTKOV, AGr.Enc., M.A., Px.D 


I 





THE ROYAL SOCIETY OF CANADA 


COMMITTEES APPOINTED FOR THE YEAR 1960-61 


EXECUTIVE COMMITTEI 


Chairman: M. Y. WILLIAMS 
Members: A. R. M. Lower, Guy SyLvestre, S. C. Ropinson, J]. D. BaBBritt, W. Kayt 
LAMB, AND L.-PAuL DUGAL 


FINANCE COMMITTEE 


Chairman: W. A. MACKINTOSH 
Vembers: D. H. FULLERTON, MAURICE LAMONTAGNE, AND J. D. BABBIT1 


PROGRAMMING COMMITTEE 


Chairman: G. F. G. STANLEY 

Members: T. R. PExe Louts-Marie Réois, G. E. Witson, C. B. Purves, H. S. Arm- 
STRONG, K. C. Fisher, ANTOINE Roy, T. F. McILwraitH, HELEN S. Hoce, J. S. STEVEN- 
on, C. P. LEBLOND, Guy SYLVESTRI 


EDITORIAL COMMITTEE 


Chairman: The Honorary Editor, G. W. Brown 

VUembers: The Honorary Secretary, Guy SyLvestrE; the Honorary Treasurer, J. D. 
3ABBITT; JEAN-PAUL VINAY, JEAN-JACQUES LEFEBVRE, Lovuis-PHILIPPE AUDET, Section 
1; T. F. McI-wrartn, J. S. THomson, A. E. Brrney, A. G. Battey, G. F. G. STANLEY, 
Section II; G. pk B. Ropinson, I. HALPERIN, W. OpECcHOWwSKI, Section III; L. G. Berry 


and Fellows resident in Kingston, Section IV; E. Horne Cratcie, R. D. Gipps, A. Frap- 


PIER, SeCTtIO 


GENERAL NOMINATING COMMITTEE 


Chairman: The President, M. Y. WILLIAMS 

Vembers: ANTOINE Roy, T. R. PEre Lovis-Martre Ré&ais, Section I; D. C. MASTERs, 
G. F. G. STANLEY, Section II; G. pe B. Ropinson, HELEN S. HoGeG, Section III; H. S. 
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sostock, J. M. Harrison, Section IV; W. P. THompson, T. W. M. CAMERON, Section V. 


MEDAL COMMITTEES 


Chauveau Medal— Convener: ANTOINE Roy 
Vembers: Louts-PHILiprpE AupDET, ROBERT ELIE, MAURICE LEBEL, 
R. F. Cirément LockoveE.t, é.c. 


Flavelle Medal— Convener: K. C. FisHer (to retire in 1961 
Members: E. Pact, E. C. BLack (to retire in 1961); A. Frapprer, R. 
GLEN, A. M. FALLIts (to retire in 1963). 
Lorne Pierce Medal— Convener: A. R. M. Lower 
Vembers: RoGER DUHAMEL, T. R. PERE Lovis-Marie R&cis, Guy 


SYLVESTRE, Section I; F. R. Scott, G. E. Wiison, G 
WHALLEY, Section I] 


Tyrrell Medal——Convener: A. R. M. Lower 
ANTOINE Roy, T. R. PErE Lovuts-Marte Ré&ots, JEAN-CHARLES 


BONENFANT, Section I; F. R. Scott, G. E. Witson, C. P 
STACEY, Section I] 





COMMITTEES 
Henry Marshall Tory Medal— Convener: C. S. Beats 
Members: E. W. R. Steacie, G. HERZBERG 


Willet G. Miller Medal—Convener: V. ]. OkuULITCH 
Members: B. T. Dents, T. H. CLark, R. E. Fotinsper, A. W 
JOLIFFI 


ADVISORY COMMITTEES: NOMINATIONS 


Chairman: ANTOINE ROY 


Members: T. R. Pkre Lovuts-Marie R&o1s, o.p., Louis-PuHitipre Aubert, 


Léon Lortie, PrerrE DAVIAULT, ARTHUR TREMBLAY, CLEMENT 
MARCHAND 


Chairman: G. E. WILson 
VUembe R. DANIELLS, MABEL TrimLin, A. H. Jonnson, T. A. Goupei 
G. F. G. STANLEY 


Chairman: G. M. VOLKOFI 
Vembers: G. bE B. Ropinson, W. J. Arcnipacp, C. B. Purves, HELEN S 
Hoce, R. L. McIntrosn 


Chairman: J. W. AMBROSE 
Vembers: |. A. Jacops, A. R. Byers, Y. O. Fortier, D. F. Hewirt, |. S 
STEVENSON, D. M. Batrp (Secretary) 


Chairman: G. A. LEDINGHAM (to retire in 1961 
mbers: J. A. DAUPHINEE (to retire in 1961); J. G. Remper, R. G. I 
Murray (to retire in 1962); M. L. Barr, T. W. M. Cameron 
to retire in 1963 


AWARDS COMMITTEI 
Chairman: W, Kaye LAMB 
Uembers: PIERRE DAvVIAULT and W. H. Cook 


COMMITTEE ON PLANS 


Chairman: 1. W. M. CAMERON 
Members: Lton Lortie, W. Kaye Lams, Lto Marion, |. T. Wirson, W. H. Coox 
G. W. Brown, Honorary Editor 


ind 


COMMITTEE ON ORGANIZATION 
Chairman: T. W. M. CAMERON 


Members: M. Y. Wiiitams, Guy Sytvestre, S. C. Ropinson, J. D. Bassrrt, W. Kaye 
LAMB 


PUBLICATIONS COMMITTEE 
Chairman: G. W. Brown 
Members: M. Y. Wiiitams, Guy SyLvestre, S. C. Ropinson, T. W. M. CAMERON, 
J. D. Bassitt 
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PROGRAMME COMMITTEE 
SECTION |—Chairman: ANTOINE Roy 


VUember lr. R. Pere Louis-Marte R&GIs, o.p., 
L&OPOLD LAMONTAGNI 


Lovuts-PHILiprpE AUDET, 


11—Chairman: T. F. McILwraitH 


J. S. THomson, A. E. Birney, A. G. BatLey, G. F. G. STANLEY 


Vembe 
(Secretary 


Section I11—Chairman: HELEN S. HoGG 
; 


Vembers: C B. Purvi ® R. I McIntTosuH (with power to add) 


SECTION Chairman: |. S. STEVENSON 


VUember lr. H. Crark, J. E. Gia 


Section V—Chairman: C. P. LEBLOND 
Vembers: A. C. Burton, M. G. PANISSET 


COMMITTEE ON OCEANOGRAPHY 


Chairman: H. B. HACHEY 
Vember G. S. Fre_p, G. M. Sarum, Section Ill; W. W. Moornouse, J. E. Rippe.t, 


HuNTSMAN, I. McT. Cowan, W. A. CLEMENS, 


V. J. Okutitcu, Section 1V; A. G 
I 


R. Hayes, M. J. DUNBAR, Section \ 


REPRESENTATIVES ON THE CANADIAN COMMITTEE OF THEI 
INTERNATIONAL ASTRONOMICAL UNION 


B. W. Currie, HELEN S. Hoce, and G. HERZBERG 


REPRESENTATIVES ON THE EDITORIAL BOARD OF THI 
CANADIAN JOURNALS OF RESEARCH 
W. M. CAMERON, Section \ 


H. E. Duckwortu, D. ]. LERoy, Section III; D. L. Battery, 1 





THE ROYAL SOCIETY OF CANADA 


HONORARY FELLOWS 
His Royal Highness Prince Pattie DUKE oF EDINBURGH 
His Excellency the Right Honourable Vincent Massey, C.H 
General the Hon. A. G. L. McNauGurton, P.C., C.H., C.B., 
C.M.G., D.S.0., M.Se., D.C.L., LL.D 
The Rt. Hon. L. S. St. Laurent, P.C., Q.C., LL.D 
The Rt. Hon. Joun G. Drerensaker, P.C., Q.C., LL.D 


FELLOWS 


(The date given is the date of election 


FELLOWS UNATTACHED 
Retired Member 


1935—-ARCHIBALD, E. S., C.B.E., B.S.A., LL.D., D.Sc., 185 Stanley Ave., Ottawa, Ont 
1942—Barton, G. S. H., C.M.G., B.S.A., D.Se.A., C.A.M., 243 McLeod St., Ottawa, Ont 


iclive Member 

1943—Finn, D. B., C.M.G., B.Sec., M.Sc., Ph.D., Food and Agriculture Organization of 
the United Nations, Viale delle Terme di Caracalla, Rome, Italy 

1942—Kuinck, Leonarp S., B.S.A., M.S.A., D.Se., LL.D., 2627 Marine Drive, West 
Vancouver, B.C 

1941— MAcKENzIE, C. J., C.M.G., M.C., D.Eng., D.Se., LL.D., D.C.L., F.R.S., President, 
Atomic Energy Control Board, Ottawa, Ont 

1937—MorGan, A. E., M.A., LL.D., Toynbee Hall, Commercial Street, London, E.1 
England 

1952—Vanpry, Mer F., C.M.G., P.A., D.Th., Ph.D., Ch. Légion d’honneur, Séminaire 
de Québec, Québec (P.Q.) 


SECTION I—HUMANITES ET SCIENCES SOCIALES 
Membres a la retraite 


1942—Frémont, Donatien, B.A., Ch. Légion d'honneur, 1628, avenue Leclair, Verdun, 
Montréal (P.Q 

1926—I ANCTOT, Gustave, B.Litt., D.Litt LL.M., Ch.Légion d'honneur, 154, avenue 
Daly, Ottawa (Ont ancien président 


Membres actifs 


1956—Avupbet, Louts-Puiuirere, B.Péd., L.és Sc., D.Péd., directeur des études et coordon 
nateur des programmes des institutions relevant du Ministére du Bien-@tre 
social de la province de Québec, 3,400, av. Ridgewood, app. 1, Montréal 26 
(P.Q 

1958—Baupoutn, L. M., Docteur en droit és sciences juridiques, docteur en droit és sciences 
politiques, professeur faculté de droit, Université McGill, Montréal (P.Q 

1958—BEauLiev, Marie Louis, B.A., L.Ph., LL.D., professeur aux facultés de Droit, de 
Sciences Sociales, d’arpentage et de Génie Forestier de l'Université Laval, 
17, rue Ste-Famille, Québec (P.Q.) 

1957—BEavLtIEv, Pavut, B.A., LL.L., Ambassadeur, Ambassade du Canada, Boite postale 
2300, Beyrouth, Libat 
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1958—Béraup, JEAN, B. A., Chef des rubriques Théatre-Musique-Cinéma-Littérature, 
La Presse, Montréal (P.Q 

1943—BERNARD, Harry, B.A., L.ts L., D.és L., 665, rue Sainte-Anne, Saint-Hyacinthe 
(P.Q.) 

1960—BoIssONNAULT, CHARLES-MARrIE, 985, Calixa Lavallée, Québec (P.Q.) 

1954—BonENFANT, JEAN-CHARLES, B.A., LL.L., Bibliotheque de la Législature provinciale, 
Hétel du Gouvernement, Québec (P.Q 

1954—-BrouiLiette, Benoit, B.A., L.S.C., D.U.P., 535, avenue Viger, Montréal 24 
(P.Q.) 

1940—Brucnési, Son Ex. Jean, LL.L., D.Sc.Pol., D.es L., D.Litt., Chevalier de la Légion 
d'honneur, Ambassadeur du Canada 4 Madrid, Edificio Espana, Plaza de 


Espana 2, Madrid, Espagne (ancien président) 
1947—CarBOTTE, Mme GABRIELLE Roy, 135 ouest, Grande Allée, Québec (P.Q.) 
1948—Cnasot, Mile C&cILe, 2435, avenue Maplewood, Montréal (P.Q.) 
1916—CHARTIER, Mgr Emie, M.A., D.Phil., D.es L., LL.D., L.ts L., Ph.D., 605, rue 
Villeneuve, Sherbrooke (est) (P.Q 
1939—DavIAULT, PreRRE, Surintendant du Bureau des traductions de l’Etat, 124 Spring- 


field Road, Ottawa (Ont.) (ancien président) 

1945—De Koninck, CHARLEs, Ph.D., Université Laval, Québec (P.Q.) 

1953—Désy, Jean, LL.D., LL.L., Dr.Jur., C.R., Grand’Croix de la Légion d’'Honneur, 
3, rue Puvis de Chavannes, Neuilly-sur-Seine, France 

1957—DovuviLLe, Raymonp, B.A., 845, Madeleine-de-Verchéres, Québec (P.Q. ) 

1959—DusBk, Marce., B.A., 6955, avenue Fielding, app. 412, Montréal (P.Q.) 

1960—DUFRESNE, JEAN (MARCEL VALOIS), B.és L., Professeur honoraire de la faculté de 
musique de l'Université de Montréal, 4142, rue Saint-Denis, Montréal (P.Q.) 

1960-—-DUHAMEL, RoGeR, LL.L., Imprimeur de la Reine, H6tel du Gouvernement, Ottawa 
(Ont 

1955—E.ie, Ropert, B.A., Directeur général de I'Ecole des Beaux-Arts de Montréal et 
de l’'Ecole d’Architecture, Montréal (P.Q 

1954—FALARDEAU, JEAN-C., M.A., L.Ph., Université Laval, Québec (P.Q.) 

1956—FarIBAULT, MArcet, B.A., LL.D., D.C.L., Président et directeur général du 
Trust Général du Canada, 640, avenue Dunlop, Outremont, Montréal (P.Q.) 

1957—GavutTHIER, Ropert, B.A., Ph.L., B.Paed., D.Paed., Directeur de l’enseignement 
francais en Ontario, Ministére de |’Education, 473, rue Wilbrod, Ottawa 
(Ont 

1942—GAUVREAU, JEAN-Marie, D.Sc.P., Officier d'académie (France), Directeur de 
l'Institut des arts appliqués de la province de Québec, 1430, rue Saint-Denis, 
Montréal 18 ( P.O 

1958—GE&.inas, GRATIEN, D.és L., Directeur, La Comédie-Canadienne Inc., 84 ouest, rue 
Ste-Catherine, Montréal (P.Q. 

1959—Grroux, AnprRE, Ministére de I' Industrie et du Commerce, H6tel du Gouvernement, 
Québec ( P.Q. ) 

1939—Goutn, l’'Hon. Lfton Mercier, B.A., LL.L., LL.D., C.R., D.Se.Pol., Off. d’inst 
publique, Ch. Légion d'honneur, 511 Place d’Armes, Montréal (P.Q.) 

1957—Gouln, Pau E., LL.L., D.és L., Conseiller technique auprés du Conseil Exécutif de 
la Province de Québec, 2100, rue Drummond, Montréal (P.Q.) 

1960—GRrIGNON, CLAUDE-HENRI, Sainte-Adéle, comté de Terrebonne (P.Q. 

1960—HEBERT, Mile ANNE, Office national du film, 3255, Céte de Liesse, Montréal (P.Q.) 

1959—LAMONTAGNE, Lkopo.p, B.A., L. és L., Ph.D., D.U.P., Directeur, Département des 
langues vivantes, Collége Militaire Royal du Canada, Kingston (Ont.) 

1956—LAMONTAGNE, Maurice, L.Sc.Soc., M.A., Université d’Ottawa, Ottawa (Ont 

1953—LAURENCE, JEAN-Marik, B.A., 685, Place de Bruyére, Ste-Foy, Québec (P.Q 

1947—Lepe., Maurice, M.A., L.és L., Ph.D., D.Litt., Faculté des Lettres, Université 
Laval, Québec (P.Q 





LIST OF FELLOWS 


1956—LEFEBVRE, JEAN-JACQUES, B.Litt., Archiviste en chef, Cour supérieure, Palais de 
Justice, Montréal 1 (P.Q.) 

1957—LEGAULT, le R. P. Emme, B.A., Directeur de la revue L’Oratoire, Oratoire Saint 
Joseph, Montréal (P.Q.) 

1949—LEMELIN, ROGER, journaliste, 71, rue Saint-Pierre, Québec (P.Q.) 

1949—LévesQuE, O. P., T. R. Pere GeorGes-Hennri, B.A., L.Th., Dipl. Sc.-Soc., Maison 
Montmorency, 2490, avenue Royale, Courville, Québec 5 (P.Q.) 

1944—L’Hevrevx, Evcene, B.A., LL.L., 806, rue Madeleine-de-Verchéres, Québec (P.Q.) 

1958—LocKQUELL, Frére CLémeEnrt, B.A., M.A., Ph.D., Doven de la Faculté de Commerce, 
Université Laval, Québec (P.Q 

1947—Lorrain, LEon, D.Sc.Com., 112 ouest, rue Saint-Jacques, Montréal (P.O 

1953—LortiE, Lton, B.A., L.és Sc., D.és Sc., Université de Montréal, Montréal (P.Q.) 

1941—Manevux, Mgr Artuur, O.B.E., M.A., D.Th., Université Laval, Québec (I 

1947—MARCHAND, CLEMENT, B.A., 1563, rue Royale, Trois Rivitres (P.Q 

1934—MARION, S&RAPHIN, M.A., D.U.P., D.es L., 131, avenue Sunnyside, Ottawa (Ont.) 

1931—Mauvuravu_t, Mgr Otivier, C.M.G., P.D., LL.D., p.SS., D.es L., D.C.L., P.A., 
116 ouest, rue Notre-Dame, Montréal (P.Q incien président 

1943—MELANgon, CLaupe, D.és Sc., 5450 Mountain Sights, Montréal (P.Q 

1943— Morisset, Gérarp, B.A., LL.L., Musée de la province de Québec, Québec P.O 

1941—OLLIvieER, Maurict, B.A., LL.D., C.R., Greffier en loi, Chambre des Communes, 
Ottawa (Ont.) 

1959—ParizEavu, GérarD, L.S.C., 410, rue Saint-Nicolas, ch. 18, Montréal (P.Q.) 

1948—PLovurre, Aprien, M.D., Dr.H.P., A.A.A.S., C.P. 590, 73, rue Ouimet, Terrebonne, 
(P.Q.) 

1953—R£ais, le R. P. Louts-Marie, O.P., Ph.D., Doyen de la faculté de philosophie, Uni- 
versité de Montréal, Montréal (P.Q 

1948—Roy, Antoine, D.és L., Archiviste de la Province de Québec, Québec (P.O 

1951—Sy.vestre, Guy, M.A., L.Ph., 355, rue Wilbrod, Ottawa (Ont 

1944—Tessier, Mgr ALBert, P.D., S.T.D., D.Th., Ph.D., Séminaire des Trois Riviéres 
Trois Rivitres (P.Q.) 

1959—THERIAULT, Yves, 4871, avenue Victoria, Montréal (P.Q.) 

1959—TreMBLAY, ArtHurR, B.A., M.Sc.Soc., M.Ed., Directeur-adjoint de l'Ec. de Péda- 
gogie et d’Orientation, Université Laval, Québec (P.Q.) 

1958—VInay, JEAN-PauL, B.A., M.A.(London), L.ts L., D.E.S. (Paris), Agrégé de l’uni- 


> ¢) 


versité de France, Officier d’Académie, Directeur, Section de Linguistique, 
Université de Montréal, Montréal (P.Q.) 

1960—VINETTE, ROLAND, B.A., L.Péd., D.Péd., 840, rue Sir Adolphe Routhier, Québec 
(P.Q.) 


Section II—HUMANITIES AND SOCIAL SCIENCES 


Retired Members 


1948—ALEXANDER, HENRY, M.A., c/o Bank of Montreal, Waterloo Place, London, S.W.1, 
England 

1936—ALEXANDER, W. H., A. M., Ph.D., LL.D., 7425 Saskatchewan Drive, Edmonton, 
Alta. 

1925—DeWiIrtrt, N. W., Ph.D., 143 Eleventh St., Lincoln, Il, U.S.A 

1935—Dorvanpb, A. G., M.A., Ph.D., 93 Glencairn Ave., Toronto 12, Ont 

1948—Evans, D. O., M.A., D.Phil., D.Litt., Morlais, Beaumaris, Anglesey, G.B 

1927—Fay, C. R., M.A., D.Sc., Cambridge, England 
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1940—FLENLEY, Ravpu, M.A., D.Litt., Summerfield, Parkgate, Cheshire, England 

1922—Fox, W.S., M.A., Ph.D., D.Litt., LL.D., O.S.J., 14 Harrison Crescent, London, Ont. 

1932—Fyre, Sirk WitttaAM H., M.A., LL.D., D.Litt., 10 St. Germans Place, London, 
England 

1938—Gorpbon, R. K., M.A., Ph.D., Box 2150, R.R. 1, Penticton, B.C. 

1942—Humpurey, Georce, M.A., Ph.D., Oxford University, Oxford, England 

1929—-JENNEsSS, DIAMOND, M.A., Litt.D., 108 Broadway Ave., Ottawa, Ont. 

1935—KENNEDY, W. P. M., M.A., LL.B., Litt.D., LL.D., Docteur en Droit, 77 Spadina Rd., 
Toronto, Ont. 

1929-——-LaNnbDon, Frep, M.A., LL.D., D.Litt., 846 Hellmuth Ave., London, Ont 

1953—LeecuMaNn, J. D., M.A., Ph.D., 3807 Seventh St. S.W., Calgary, Alta. 

1946—Lonpce, R.C., M.A., 775 Dade Boulevard, Miami Beach 39, Florida, U.S.A. 

1943—Locan, H. A., A.B., Ph.D., Stouffville, Ont. 

1937—MacGispon, D. A., M.A., Ph.D., LL.D., 33 Norfolk St. North, Hamilton, Ont. 
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1960—E. M. WaLKeEr, M.B 


HENRY MARSHALL TORY MEDAI 
(Founded 1943) 


1944—F RANK ALLEN, M.A., Ph.D., LL.D. 
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1957—C. S. Beats, M.A., D.1L.C., Ph.D., D.Sc., F.R.S 
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PHE ROYAL SOCIETY OF CANADA 


rYRRELL MEDAL (cont'd) 


1951—J#an Brucuési, LL.L., D.Sc.Pol., D. és L., and 
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1953—SERAPHIN Marion, M.A., D. és L 
1954—G. bE T. GLAZEBROOK 
1955—C. P. Stacey, O.B.E., A.M., Ph.D 
1956—Megr Oxivier MaurAv_t, C.M.G., P.D., LL.D., p.SS., D. és L., D.C 
1957-——GEorGE F. G. STan.ey, M.A., B.Litt., D.Phil 
1958—W. L. Morton, B. Litt., M.A 
1959—Mer ArtHurR Manevux, O.B.I M.A., L.és L., D.Th 
1960—S,. D. Clark, M.A., Ph.D 


WILLET G. MILLER MEDAL 
(Founded 1943) 


1943—NorMAN Levi Bowen, M.A., Ph.D., Sc.D. 

1945— Morey E. Wirson, Ph.D. 

1947—F. H. McLearn, B.E., Ph.D. 

1949—H. V. E_ttswortu, M.A., Ph.D 

1951—J. E. Haw.ey, M.A., Ph.D 

1953—C. H. StocKwe tt, B.A.Sc., Ph.D. 

1955—]. Tuzo Wiison, O.B.E., B.A., Se.D., Ph.D. LL.D., D.Se. 
1957 J E. GILL, B.Sc., Ph.D 

1959—L. S. Russeit, B.Sc., M.A., Ph.D., LL.D 


THE HARRISON PRIZE AWARD 


(Founded 1957 


1957—R. G. E. Murray, M.A., M.D., C.M., and C. F. Rospinow, M.D 
1960—R. A. MacLeop 


PRESIDENTS 


1950-1951 J. J. O'Nem., M.Sc., Ph.D 

1951-1952 H. F. Ancus, M.A., B.C.L., LL.D 

1952-1953 G. B. REED, O.B.E., M.A., B.Sc., Ph.D., LL.D 
1953-1954 JEAN Brucuést, LL.L., D.Sc.Pol., D. és L 


1954-1955 E. W. R. Steactie, O.B.E., Ph.D., D.Sc., F.R.S 

1955-1956 G. S. Hume, O.B.E., Ph.D. 

1956-1957 W. A. Mackintosu, C.M.G., M.A., Ph.D., LL.D., D.C.L 
1957-1958 lr. W. M. Cameron, T.D., M.A., Ph.D., D.Sc., M.R.C.V.S 
1958-1959 PIERRE DAVIAULT 

1959-1960 H. G. THope, M.B.E., M.Sc., Ph.D., D.Sc., F.R.S 
1960-1961 M. Y. WILLIAMs, B.Sc., Ph.D 





PRESIDENTS OF SECTIONS 


LIST OF PRESIDENTS OF SECTIONS 


SECTION I 


1950-1951 DONATIEN FREMONT 
1951-1952 . . L’abbé ArTHUR MAHEUx 
1952-1953 CLAUDE MELANCON 
1953-1954. GERARD MORISSET 
1954-1955. JEAN CHAUVIN 
1955-1956 —. EuGENE L'Heureux 
1956-1957 JEAN-Marte GAUVREAt 
1957-1958 ADRIEN PLOUFFI 
1958-1959 Maurice Leper 
1959-1960 Lton Lorti 
1060-1961. \NTOINE Roy 


SECTION II 
eee « g's W. A. MACKINTOSH 
1951-1952 .. . 4. S. P. WoopHouse 
1952-1953. . ; \. R. M. Lower 
1958-19054... . F. M. SALTER 
1954-1955... D. A. MacGIBBon 
1955-1956 =. J. S. THOMSON 
1956-1957. . W. Kave Lams 
1957-1958 F. H. UNpDERHILI 
1958-1959. V. W. BLADEN 
1959-1960 G. B. PHELAN 
1960-1961 ’ F. R. Scort 


SECTION III 
1950-1951 ‘ H. G. THope 
1951-1952 . GERHARD HERZBER( 
1952-1953 ; ; R. L. JEFFERY 
1953-1954... P. E. GAGNON 
1954-1955 . .. . R. M. Perris 
1955-1956... . W.H. Watson 
1956-1957. H. S. M. Coxett 
1957-1958 L&O MARION 
1958-1959 G. M. Surum 
1959-1960 G. DE B. ROBINSON 
1960-1961 HELEN S. HoGG 


SECTION IV 
1950-1951 a <a P. S. WARREN 
1951-1952 G. S. Hume 
1952-1953 . . G. HANSON 
1053-1064... . r. H. Clark 
1954-1955 yj. oO J. B. MAWDSLEY 
1955-1956 a J. E. HAWLEY 
1956-1957 — H. C. GUNNING 
1957-1958 : H. C. RIcKaBy 
1958-1995 L. S. RUSSELL 
1959-1960 ; F. F. OsBoRnNt 
1960-1961 J. E. Gru 
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SECTION V 
1950-1951 L. C. Stmarp 
a er C. L. HusKins 
1952-1953 . W.A. CLEMENS 
1953-1954 , R. D. Gipss 
1954-1955 E. G. D. Murray 
1955-1956. . . . GEORGES MAHEUX 
1956-1957 tee . W.H. Cook 
1957-1958 W. R. CaAmpBeELI 
1958-1959 . N. H. Gract 
1959-1960 G. KROTKOV 
1960-1961 D. L. THOMSON 


ASSOCIATED ORGANIZATIONS 


The Canadian Institute of Mining and Metallurgy 





THE ROYAL SOCIETY OF CANADA 
IPIMKEKE 


REPORT OF THE HONORARY SECRETARY 
FOR THE YEAR 1959-60 


A. COUNCIL MEETINGS 


The Council held three meetings during the year to conduct the affairs of 
the Society. The Report of Council presented to the Annual Meeting of the 
Royal Society of Canada contains a complete account of the year’s business. 
The Executive Committee met four times to deal with current affairs. 

The Sections recommended the election of twenty-eight Fellows. Their 
names, and the Sections to which they were elected, appear under “Annual 
Meeting.” 


Four medals were awarded by the Society, as well as a Harrison Prize: 
Médaille Pierre Chauveau to M. F. C. A. Jeanneret 
Flavelle Medal to Mr. Edmund M. Walker 
Lorne Pierce Medal to Mr. Morley Callaghan 
Tyrrell Medal to Dr. S. D. Clark 
Harrison Prize to Dr. Robert Angus MacLeod 
Citations are given on pages 54-8. 


Two Royal Society of Canada Scholarships: were awarded for the aca- 
demic year 1960-61, one by the Royal Society of Canada Awards Com- 
mittee, the other by a committee of Section I. 


Two Rutherford Memorial Fellowships of $750 each were also awarded, 
to supplement National Research Council post-doctoral Fellowships, to 
Dr. Paul Marmet and to Dr. Reginald Moore. 


The Awards Committee was again asked to receive and screen applications 
for the fifth series of fellowships offered by Nato. The best candidates were 
selected by the Royal Society of Canada Awards Committee and forwarded 
to Paris, where the final selection was made by NaTo’s own Selection 
Committee. Mr. Clifford Owen and Mr. Maxwell Cohen received such 
awards. 


At the request of the Embassy of the Federal Republic of Germany, the 
Committee also dealt with applications received for four Scholarships offered 
to Canadians by the West German Government, tenable in Germany for 
the academic year 1960-61. Messrs. René Cété, Carl Stevenson, William 
Warden, and John Sandys-Wiinsch received awards. 


Council decided that in the future diplomas would be presented to 
Honorary Fellows. 
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The membership of the Committee appointed by Council to review the 
structure of the science sections was increased to consist of the President 
of the Society (Chairman), the presidents of the five sections, and one 
additional member from each section; and ex officio, the Honorary Secre- 
tary. The Committee met three times and submitted its report for the 
consideration of the Annual Meeting. 


There were five retirements: Dr. E. S. Archibald, Unattached; Dr. Carle- 
ton Stanley, Section II; Dr. J. H. Parkin, and Professor W. H. Hatcher, 
Section III; Professor E. H. Strickland, Section V. 


B. ANNUAL MEETING 


The Annual Meeting was opened in the Auditorium, Dunning Hall, 
Queen's University, at 10.00 a.m., June 6. The following Fellows were 
present: 


SECTION I 


Audet, Louis-Philippe; Baudouin, L.-M.; Béraud, Jean; Bonenfant, J.-C.; 
Chabot, Cécile; Daviault, Pierre; Dufresne, Jean; Duhamel, Roger; Gau- 
thier, Robert; Gélinas, Gratien; Giroux, André; Grignon, Claude-Henri; 
Lamontagne, Léopold; Laurence, J.-M.; Lebel, Maurice; Lefebvre, Jean- 
Jacques; Levesque, Georges-Henri; L’Heureux, Eugéne; Lockquell, 
Clément; Lorrain, L.; Lortie, Léon; Marchand, Clément; Marion, Séra- 


phin; Parizeau, Gérard: Plouffe, Adrien; Roy, Antoine; Sylvestre, Guy; 
Thériault, Yves; Vinay, Jean-Paul. 


SECTION II 


Bagnani, Gilbert; Bailey, A. G.; Birney, A. E.; Bladen, V. W.; Clark, 
S. D.; Collin, W. E.; Corry, J. A.; Dorland, A. G. (retired) ; Easterbrook, 
W. T.; Elliott, G. A.; Ferguson, W. K.; Frye, Northrop; Getty, R. J.; 
Goudge, T. A.; Harvey, D. C.; Hebb, D. O.; james, F. Cyril; Johnson, 
A. H.; Keirstead, B. S.; Ketchum, J. D.; Knox, F. A.; Lamb, W. Kaye; 
Long, M. H.; Lower, A. R. M.; MacGillivray, J. R.; MacGregor, D. C.; 
MacKenzie, N.; Mcllwraith, T. F.; Morton, W. L.; Neatby, Hilda; 
O’Donnell, Rev. R. J.; Oleson, T. J.; Pacey, W. C. D.; Phelps, A. L.; 
Priestley, F. E. L.; Rose, W. J.; Rouillard, C. D.; Salmon, E. T.; Scott, 
F. R.; Simpson, G. W.; Sissons, C. B.; Soward, F. H.; Stacey, C. P.; 
Stanley, George F. G.; Thomson, J. S.; Timlin, Mabel; Trethewey, W. H.; 
Underhill, F. H.; Wilkinson, B.; Wilson, G. E. 


Section III 
Adams, G. A.; Babbitt, J. D.; Beals, C. S.; Bell, R. E.; Davies, F. T.; 
Demers, Pierre; Derry, Douglas; Douglas, A. E.; Duckworth, H. E.; 


4e9 
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Edwards, O. E.; Elliott, L. G.; Field, G. S.; Forsyth, P. A.: Gagnon, 
Paul E.; Hachey, H. B.; Haslam, R. N. H.; Heard, J. F.; Henderson, J. T.; 
Hogg, Helen S.; Howlett, L. E.; Jeffery, R. L.; Johns, H. E.; Jones, R. N.; 
Kulka, M.; Laidler, K. J.; Lang, R. J. (retired); Langstroth, G. O. 
Laurence, G. C.; Lewis, W. B.; Marion, Léo; Mendelsohn, N. S.; Middle- 
ton, W. E. K.; Millman, Peter M.; Misener, A. D.; Moser, L.; McKinley, 
D. W. R.; McLay, A. B.; Morrison, J. A.; Munro, L. A.; Niven, C. D.; 
Opechowski, W.; Ouellet, C.; Patterson, G. N.; Purves, C. B.; Robinson, 
G. de B.; Robson, J. M.; Rose, D. C.; Sargent, B. W.; Scherk, P.; Shrum, 
G. M.; Spinks, J. W. 'T.; Steacie, E. W. R.; Thode, H. G.; Thiessen, G. J.; 
Thomson, A.; Volkoff, G. M.; Wyman, Max; Wetmore, F. E. W.: Welsh, 
ra. Le 


SecTion IV 


Armstrong, H. S.; Berry, L. G.; Bostock, H. S.; Brownell, G. M.; Byers, 
A. R.; Denis, B. T.; Derry, D. R.; Edmunds, F. H.; Fortier, Y. O.; Fraser, 
H. J.; Fritz, Madeleine A.; Gill, J. E.; Henderson, J. F.; Hodgson, J. H.; 
Hume, G. S.; Gussow, W. C.; James, W. F.; Legget, R. F.; Mawdsley, 
J. B.; Mackay, J. R.; Osborne, F. F.; Riddell, J. E.; Robinson, S. C.; Russell, 
L. S.; Sternberg, C. M.; Stevenson, J. S.; Thomson, J. E.; Thorsteinsson, 
R.; Warren, H. V.; Weeks, L. J.; Williams, M. Y.; Wilson, H. D. B 


SECTION V 


Bélanger, L. F.; Beveridge, J. MacD. R.; Bishop, C. J.; Burton, A. C.; 
Campbell, W. R.; Cameron, T. W. M.; Cormack, R. G. H.; Cook, W. H.: 
Craigie, E. Horne; Dansereau, P.; Daviault, Lionel; Dugal, Leo-Paul; 
Ettinger, G. H.; Fallis, A. M.; Ferguson, J. K. W.; Fisher, K. C.; Glen, R.; 
Gibbard, James; Groves, J. W.; Hart, J. L.; Hoar, W. S.; Hopkins, J. W.; 
Krotkov, G.; Leblond, C. P.; Larmour, R. K.: Lochhead, A. G.: Lucas, 
C. C.: McCalla, A. G.: Mitchell, C. A.; Murray, E. G. D.; Murray, R. G. 
E.; Orr, J. H.; Panisset, M.; Pomerleau, R.; Radforth, N.; Rempel, J. G.; 
Rossiter, R. J.; Thomson, D. L.; Walker, E. M. (retired) ; Walker, Norma 
Ford; Weld, C. B. 


a) First General Meeting 
The first general meeting was called to order by the President, Dr. H. G. 
Thode, who welcomed the Fellows and their guests and expressed the 
gratitude of the Society to Queen's University for its generosity in playing 
host to the Society. Dr. W. A. Mackintosh, Principal of Queen’s University, 


welcomed the Fellows in the following words: 


Monsieur le président, membres de la Société royale du Canada, au nom de 
l’Université, et de la part de tous mes collégues, j’ai le plaisir de vous souhaiter 
la bienvenue a l’heureuse occasion du retour de la Société royale a |’ Université 
Queen’s et 4 Kingston pour sa soixante-dix-huiti¢éme réunion annuelle. Il y a 
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onze ans la Société royale et les autres sociétés savantes se sont réunies a 
Kingston, et depuis ce temps nous attendions avec une vive impatience votre 
retour parmi nous 


Mr. President and Fellows of the Royal Society of Canada, it is with very 
genuine pleasure that, in the name of the University and on behalf of my 
colleagues, I welcome the Fellows of the Royal Society to Queen’s University 
and Kingston for their seventy-eighth annual meeting. It is eleven years since 
the Royal Society and the other Learned Societies met in Kingston and we 
have looked forward with lively anticipation to your return. 

We hope that the arrangements which have been made for your convenience 
and comfort prove to be satisfactory. We have been greatly helped in out 
planning by the generous co-operation of the Royal Military College, whose 
share in your entertainment will, I know, add greatly to your pleasure. 

We have heeded the advice we have been given and have kept the amount 
of official entertainment within modest limits. We hope that this will make 
it possible for you to get the fullest pleasure and profit from your sojourn here. 
The city of Kingston is not without history and interest. For those who wish 
to explore it, information and help is available. Whatever or whoever you may 
wish to see in the University, you have only to enquire. 

I hope that your meetings at Queen’s University may be both a stimulus 
and a pleasure 


The President thanked Dr. Mackintosh, and called for a motion to 
approve the Minutes of the last Annual Meeting. It was moved by M. Guy 
Sylvestre, seconded by Dr. E. G. D. Murray, that the Minutes be taken as 
read and approved as circulated. CARRIED. 


The Honorary Secretary presented the Report of Council and asked for 


a motion that it be referred to the Sections for approval. It was moved by 
Dr. S. C. Robinson, seconded by Dr. A. D. Misener, that the Report of 
Council be referred to the Sections for approval. CARRIED. 


Dr. H. G. Thode made a few explanatory remarks concerning the pro- 
posed reorganization of the science sections about which a notice of motion 
had been distributed to all Fellows of the Society in April 1960. He stated 
that the Committee appointed by Council to review the structure of the 
science sections had brought a report to Council requesting that the three 
science sections of the Society be merged into one and that Council had 
approved this in principle. The Committee had then been asked to bring the 
matter of the unification of the science sections before the Annual Meeting. 
\ notice of motion was therefore prepared and distributed to the Fellows 
of the Society. Dr. Thode noted that the proposed resolution and amend- 
ments to the By-laws would come up for discussion and vote on Wednesday 
and that it was the wish of the Committee that this matter be discussed 
within the sections and that Fellows come to the general meeting on 


> 


Wesdnesday, June 8, prepared to vote. 


‘ 


It was ruled from the cHarr that the two words “and allied” which appear 
in item 4 of the resolution “not more than sixteen Fellows . . . at least three 
of them from the geological and allied sciences . . .” be deleted as a clerical 


error, a ruling which was approved unanimously. 
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‘The motion as prepared and distributed was read by Dr. H. G. Thode. 
He stated that the changes in the By-laws, assuming that the resolution 
was approved by the General Meeting of the Society, would take effect in 
1961 when the new organization would come into force. 


In connection with the “interpretation” giving some details on the 
“subject committees” proposed for the new section, Dr. Thode pointed out 
that these were only suggestions and that it would be the prerogative of 


the science section to add new subsections if and when they were necessary. 

It was the unanimous view of Council that the proposed reorganization 
of the science sections would be in the best interest of the Royal Society of 
Canada. 


b) Annual Dinner 


At the dinner offered by Queen’s University on Monday evening, June 6, 
the Right Honourable John G. Diefenbaker received his diploma, signed 
the Charter Book, and addressed the Society as follows: 


Mr. President and Fellows of the Royal Society 

Thank you for that introduction. I must say that this is one of those honours 
that give a great deal of pleasure. When you notified me last year that I had 
been elected an honorary fellow, I saw the names of the others whom you 
had honoured earlier and realized that you had conferred upon me an honour 
that comes to few. 

You may remember that on one occasion Alexander Pope said of those who 
belong to the classification of intellectuals and scholars, when in convention 
assembled: “at every word a reputation dies.” If that applied to those of us 
who are in the profession of politics you can begin to see what a world of 
tragedy this would be for us 

I appreciate more than I can tell you the privilege of being here. In the 
last two or three days I have had a series of interesting experiences. I was in 
Winnipeg the night before last, and was elected a Fellow of the Royal Archi 
tectural Institute of Canada. Yesterday I was in the United States competing 
with the President in the State of Indiana. Today I am here receiving an 
additional four letters after my name 

You mentioned the responsibilities to the university, sir. I am going to make 
a suggestion to you this evening which is in the form of a request. I hope you 
will take it in the spirit in which it is offered for after all you are building 
Canada. Those of us who have responsibilities in public life can attain a maxi 
mum of the achievement possible only if there is that co-operation among 
universities and among you, the leaders of thought of this nation 

Seven years hence Canada will mark its one hundredth birthday. Today 
on my arrival here I was immediately taken on this anniversary of the passing 
of Sir John A. Macdonald to the cemetery in Cataraqui where year after year 
his contribution to the building of Canada is commemorated. I thought as I 
stood there in that cemetery how short indeed has been the life of this nation 
We approach the one hundredth anniversary and an opportunity will come 
to Canadians to look upon their achievements as a nation, their tradition, their 
industrial achievements, social culture, and political past. We talk of the debt 
we owe to those who have gone before. We have the opportunity of building 
for the future, to re-dedicate ourselves to a future in which Canada is destined 
to play an ever-growing role. Properly conducted, this centennial should be 
one of the most significant events in our entire history. We must show our 
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must at the same time look forward to the future. 


history—its colourful and legendary past, the greatness of the present-—and we 


To prepare for this centennial requires careful planning well in advance. In 
February of this year, representatives of the Dominion government and of the 
ten provinces met and formed a National Committee to undertake the planning 
on their joint behalf. This National Committee will meet again this autumn to 
work out the bare outlines of a programme for the centennial. 


Your membership constitutes a galaxy of talents, versatile, representative 


of all phases of our artistic, literary, and scientific development. We must use 
the outstanding capacities in the fields of literature, the sciences, indeed in all 
the fields of artistic development. My request this evening to you is this: to 
invite you to give some thought both individually and collectively to placing 
before us your suggestions and vour views, to the end that the necessary 
preparations may be made now in connection with the centennial for the 
encouragement of the arts and an expanding Canadian creative artistry within 
our country 

I realize that this is a large undertaking. I place it be fore you, expressing the 
hope that you will take it in the spirit in which I suggest it, for I feel that 
if we join together, and if you through this organization and with the learned 
societies represented here will give of your best—and it will require the best 
that all of us can give—-we will be laying the foundations now for a centennial 
worthy of Canada 

What I am going to do this evening is simply place before you a few views 
with regard to those matters that are of interest today in the international world 
For after all every advance made by science and by sociologists, by educators, 
whatever you are able to achieve in your fields of research, is ultimately turned 
and translated into benefits for the people through the instrumentality of 
those of us who have responsibilities on the national level. You build for that 
world which, as President Eisenhower said on the night hefore last in Washing 
ton, in an address on the occasion of my visit there, you build for a world 
that will be beyond words of description. beyond comparison with anything 
that has happened in the past and amidst the opportunities and the challenges 
that science and the humanities have made possible for mankind. As a result of 
the events in recent days, the hopes of that new world in which standards 
everywhere will be raised are more doubtful than they were a few short months 
ago. 

I mentioned a moment ago that we are building for the future. I mentioned 
some of the developments of the last few days and weeks. Since 1945 we have 
alternated between hope and despair, fear and new optimism, and in the 
last few weeks—that was one of the reasons that I visited Washington in the 
last few days—we have again learned something of the baffling unpredictability 
of Soviet tactics. Why did they change? What is the psychology? What is the 
reason that at one time there are smiles and within a very short time there are 
threats? Why did Khrushchov three days ago make an announcement difficult 
to understand and comprehend advising the nations of the free world that from 
now on the man responsible for pressing the button will not be the head of 
the state but will be Marshal Malinowsky and that he in turn will operate 
through the marshal in charge of the production of missiles and the like? What 
is the reason for the change? Why the sudden alteration? 

Perhaps there is something to the application of the Pavlovian theory of 
psychology as practised on dogs. According to this theory, the way to break 
down a dog is to apply positive and negative stimuli, and in turn to be nice, 
unkind, or cool, feed it, forget it, ring bells, flash lights, so that the dog will go 
all to pieces trying to make head or tail of what is going on 
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That begins to explain, if you apply that simple formula, something of the 
reasons for the changes that have taken place. We look to the future. We build 
for the future. What will that future be? Well, I suppose this: that the events 
of the last few weeks have made necessary new developments in international 
relations in the western nations. There must be greater consultation among 
the nations joining together in NaTo. We must reconsider NATO's future. We 
must make a study on such questions as: 

How will the responsibilities of Nato develop? 

What estimates can be made of changing military requirements? 

How can we ensure that military requirements are co-ordinated with our 
political objectives? 

What can be done to ensure that progress achieved in military co- 
operation is not discounted by economic or political rivalries which 
weaken each of us? 

How can NAtTOo’s purposes be explained to the uncommitted nations 
who today view our activities with suspicion? 

Tomorrow, the nations will meet again on disarmament. What will the 
answer be? Indeed, it is only a few weeks ago that, in the city of London, I was 
advised—and many of you will be able to underline and emphasize this fact 
that at the rate we have been developing in fission, by 1980 it will be possible 
on the present basis of expansion to bring about the production of a bomb 
that would wipe the earth completely out of existence. That did not come 
from one who did not know. 

That underlines the necessity of proceeding with disarmament plans. We in 
Canada believe that the time has come again to offer, as we have in the past, 
our northern areas to inspection providing that similar and reciprocal action 
is taken by the U.S.S.R. The President of the United States intends to intro- 
duce or have introduced in the United Nations a measure to provide for the 
continuation of the policy providing for a system of aerial inspection sometimes 
known as “open skies.” These and other disarmament measures need to be 
taken for we are now approaching a stage in the production of war material 
and defence material when economic developments are becoming hamstrung 
as a result 

Finally, let me mention the need of action in underdeveloped countries. Over 
and over again at the Prime Ministers’ Conference in London the leaders of 
the Commonwealth of Nations, representative of one-quarter of the world’s 
population, emphasized that we in the western world must now expand, and 
continue to expand, our assistance to less fortunate countries. It was pointed out 
that one-quarter of the world’s population has a per capita income of less 
than $100 per year. It was pointed out that the population of the world is 
increasing at the rate of 250,000 a day, increasing at a rate that will double the 
population of the world within forty years, mostly in the underdeveloped 
countries, requiring us as never before, if we are to meet the challenge to 
freedom, to give assistance to those countries. This will require a sacrifice 
on the part of industrialized countries in the field of economic assistance 

Now I come to a field in which I think you are particularly interested, the 
field of exchange personnel and technical assistance. When I was in Australia, 
in 1950, I heard that in many of the countries of Asia there was criticism by 
Asian leaders of the western world. About two years ago I was in Asia and I 
found there a tremendous change. Everywhere there was praise for the people 
of Australia. The reason was this: Australia has made available for Asians an 
expanded educational programme within its own country. I believe that the 
question of expansion of aid to technical and university trained personnel is 
a major requirement today to meet the challenge that faces us. 
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We spend money under the Colombo Plan and related programmes to 
assist the people of the less developed countries. There is nothing in my 
opinion that will do more than money expended for the purpose of providing 
exchange of scholarships and technical assistance; there is nothing that will 
pay dividends to the same extent. I would appreciate very much the recom- 
mendations and suggestions from this organization as to what might be 
done in this connection. I am more and more convinced that while we have 
increased the amount of assistance under the Colombo Plan in the last two- 
and-a-half years by fifteen million dollars a year, much of that should be 
devoted to providing an extension of educational facilities and exchange of 
technical personnel. In that connection, in 1958, at the meeting of the Common- 
wealth Trade and Economic Conference in the city of Montreal, I placed 
before that Conference the suggestion which has come to fruition in the 
Commonwealth Scholarship Programme. Today it is in effect and this autumn 
more than 100 students from other Commonwealth countries will come to 
study at Canadian universities. 

I am placing this problem before you, more convinced than I was ever 
at any time that the greatest contribution that we in the free world can make 
to maintain the ramparts against the advance of Communism is through the 
instrumentality of scholarship systems and through assistance by way of 
technically trained men and women to those countries in need. 

Mr. President, I am simply going to repeat what I said at the beginning 
that 1 am very honoured at receiving this honorary fellowship. I thank you, 
the members of the Royal Society, and I assure you that in the years ahead I 
shall follow with increasing interest your activities, your contribution, and 
above all, vour suggestions for the betterment not only of our own country 
but for assistance to other countries as well. 

Thank you and again my deepest appreciation. 


The President thanked the Prime Minister for his address and said that 
the Royal Society of Canada would give every consideration to his sugges- 
tions. The President then asked the presidents of sections to introduce the 
twenty-eight new Fellows: Charles-Marie Boissonnault, Roger Duhamel, 
Claude-Henri Grignon, Anne Hébert (Mlle), Jean Dufresne (Marcel 
Valois), Roland Vinette (Section I); Joyce Hemlow (Miss), J. D. Ket- 
chum, V. C. Macdonald, R. J. O'Donnell, F. G. Roe, W. H. Trethewey 

Section IIT); P. A. Forsyth, J. K. N. Jones, K. J. Laidler, L. Moser, W. 
Opechowski, W. B. Pearson (Section III); G. B. Leech, V. K. Prest, R. 
Thorsteinsson, H. D. B. Wilson (Section ITV); J. MacD. R. Beveridge, 
Ray F. Farquharson, R. Glen, A. C. Neish, C. F. Robinow, C. B. Weld 

Section V). 


The following citations were read by the Presidents of the Sections: 


SECTION I 


Charles-Marie Boissonnault, né a Québec en 1902, est un écrivain trés 
actif dont les débuts littéraires remontent A 1927. Il fut d’abord critique 
littéraire 4 !Evénement, de 1928 a 1935. I publia, en 1931, un volume de 


vers, /ntailles, qui fut favorablement accueilli. Son intérét pour la poésie 


est constant et ses collégues lont élu président de la Société des poétes. 
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Collaborateur des principales revues littéraires du Canada frangais, il y a 
dispersé de nombreux articles et études portant sur la littérature, histoire, 
Péconomique et la démographie. Le plus important de ces travaux, paru 
par tranches dans la Revue de I’ Université Laval, est Histoire militaire du 
Québec (1763-1920). Il a aussi publié, en 1935, une Histoire politique de 
la province de Québec et, en 1953, une Histoire de la Faculté de médecine 
de Laval. Il prépare actuellement une Histoire littéraire du Canada, dans 
laquelle il étudiera aussi bien les auteurs de langue anglaise que ceux de 
langue francaise, et une Histoire du royal 22° régiment. Vice-président de la 
Société d’histoire de la médecine, M. Boissonnault est aussi membre du con- 
seil de la Société des écrivains. 

Roger Duhamel, né 4 Hamilton en 1916, licencié en droit, est un des plus 
diserts et des plus prolifiques de nos écrivains. La carriére de journaliste 
qu'il pratiquait déja lorsqu’il était étudiant exige sans doute la prolixité 
mais il est rare que la méme langue élégante se retrouve dans I article 
quotidien et dans |’étude littéraire. C’est le cas de Duhamel qui, journaliste, 
essayiste et critique littéraire, écrit une prose dont on admire la facilité et 
Pélégance dans la variété des sujets qu'elle touche. Le souci de la forme et 
le bon gofit de auteur sont a leur mieux dans les sujets légers ou familiers 
et dans les improvisations dont il a le secret. Ses articles furent la lecture 
quotidienne, hebdomadaire ou quotidienne de milliers de lecteurs des nom- 
breux journaux et revues dont il fut rédacteur et méme rédacteur en chef. 
I] a jusqu’ici publié quatre ouvrages : Les Cing Grands (1946), Les Mora- 
listes frangais (1947), Littérature (1947) et, bien que jeune encore et se 
défendant de rédiger ses mémoires, Bilan provisoire (1957). Il fut profes- 
seur de littérature frangaise et de littérature canadienne-frangaise a la 
Faculté des lettres de Université de Montréal jusqu’A sa nomination a 
la vice-présidence du Bureau des gouverneurs de la Radiodiffusion. Les 
honneurs sont venus trés t6t marquer le talent de cet homme brillant. II 
n’avait pas trente ans lorsque la Société Saint-Jean Baptiste de Montréal 
Pélut 4 sa présidence. I] est membre de l Académie canadienne-francaise 
et président de la Société des écrivains. 

Claude-Henri Grignon, né a Sainte-Adéle en 1894, s'est fait connaitre 
aussi sous le pseudonyme et V’aldombre qui publia, de 1936 a 1943, des 
Pamphlets politiques et littéraires. I] y exprimait librement et dans un style 


volontairement violent, ses opinions et ses idées. Conteur et romancier, il a 
publié le Déserteur et autres récits de la terre, Un Homme et son péché, 
qui obtint le prix David en 1936 et, depuis dix-sept ans, il donne chaque 
mois au Bulletin des agriculteurs, des contes paysans sous le titre général du 


Pére Bougonneux. Son attachement & la terre, principalement A ces pays 
d’en haut que sont ses Laurentides natales et le choix d’un titre comme le 
Pére Bougonneux dénotent la forte personnalité d'une figure pittoresque de 
notre littérature. Pionnier de la radio, Claude-Henri Grignon continue, 
depuis 1936, la production toujours populaire d Un Homme et son péché 
dont on a aussi tiré deux films avant de le voir paraitre sur les écrans de la 
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télévision. D’abord journaliste, Grignon a collaboré réguli¢rement a tous 
les journaux de combat qui dirigea Olivar Asselin. I] a aussi publié Le Secret 
de Lindberg (1928) et, sous un titre encore sans nuances, Ombres et cla- 
meurs (1933) ou Un Regards sur la littérature canadienne-frangaise. 

Anne Hébert, poéete et romanciére née a Québec, est la fille d’un de nos 
anciens collégues décédé cette année méme, Maurice Hébert, qui fut lui- 
méme critique littéraire et poéte délicat. Douée d’un talent exceptionnel 
qui s'exprime aussi bien dans le commentaire poétique d’un film que dans 
la nouvelle et le roman, Anne Hébert est, avec Alain Grandbois et Saint- 
Denys Garneau entre autres, 4 lorigine d'un renouvellement de la poésie 
canadienne. Ils ont, selon le mot de Guy Sylvestre, inventé un langage 
poétique nouveau. On la reconnait comme un des poétes francais mar- 
quants de sa génération. Dans deux volumes de poémes, Les Songes en 
équilibre, publié en 1942, et Le Tombeau des rois, paru en 1953, de méme 
que dans un recueil de nouvelles, Le Torrent, qui vit le jour en 1950, et dans 
son plus récent ouvrage, Les Chambres de bois, roman qu'elle a publié en 
1958, circule un méme souffle poétique, douloureux, issu de ce sentiment de 
la solitude qui la hante et posséde. L’ceuvre d’Anne Hébert lui a déja valu 
le prix Duvernay que lui a décerné la Société Saint-Jean Baptiste de 
Montréal. 

Jean Dufresne, né 4 Montréal en 1898 et mieux connu sous le pseudonyme 
de Marcel Valois, est un esprit fin, d’une culture et d'une sensibilité exquises. 
Trente ans de journalisme a La Patrie et 4 La Presse comme chroniqueur 
universitaire, musical et littéraire lui ont fait suivre le mouvement artistique 
et intellectuel de son temps. Doué d’une mémoire prodigieuse, il connait 
comme pas un la vie artistique de sa ville natale et du Canada. Il a publié 
récemment des souvenirs dont on espére qu‘ils ne sont qu'une introduction 
& ses mémoires car nul mieux que lui ne pourrait faire revivre avec autant 
de vérité et d’élégance une époque remarquablement féconde. Ses plaisirs 
sont toujours délicats et il nous les fait partager, que ce soit 4 propos de 
musique ou de ballet, comme dans Figures de danse (1943), dans Variations 
sur trois thémes dont il fut lun des auteurs (un autre, Jean Béraud, est 
notre collégue Jacques Laroche), dans ses études sur Proust dont il est un 
des fervents, sur les Mémoires du duc de Saint-Simon ou sur la jeunesse 
de Berthelot Brunet dont il fut le camarade et lami. Son style clair et ner- 
veux, son érudition souriante, son goft raffiné font de Marcel Valois un 
écrivain agréable et de bonne compagnie. 

Roland Vinette, né 4 Montréal en 1913, a gravi rapidement, grace a 
des aptitudes remarquables, 4 un talent non moins remarquable, a son juge- 
ment sir et a des études générales et spécialisées toujours couronnées du 
plus grand succés, les échelons qui l’ont conduit prés du sommet, qu’on lui 
souhaite d’atteindre, des responsabilités que peut assumer un éducateur. 
Bachelier és arts, licencié et docteur en pédagogie, il n’enseigna que trois 
ans dans les écoles publiques de Montréal. Ou lui confia alors le chaire de 
pédagogie et de psychologie a l’Ecole normale Jacques Cartier puis a I Uni- 
versité de Montréal. L’ Université Laval et Université Saint-Joseph eurent 
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aussi recours 4 ses précieux services. I] s’imposa par sa valeur et aussi par les 
qualités d’administrateur qu’on discerna en lui. II fut Partisan modeste et 
efficace des nombreuses et utiles réformes qui se sont accomplies dans les 


Ecoles normales du Québec depuis 1952 alors qu’on lui en confia la direction 


générale. Maintenant Secrétaire-adjoint du Département de I’Instruction 
publique et secrétaire du Comité catholique du Conseil de I’Instruction 
publique de la province de Québec, il est président de I’ Association cana- 
dienne des éducateurs de langue francaise. On lui doit un grand nombre 
d’articles dans les revues pédagogiques ainsi que quatre ouvrages qui font 
autorité : Pédagogie générale, Méthodologie spéciale, Echelle de vocabulaire 
et d’orthographie ainsi q’'un Test d’orientation scolaire. 


SEcTION II 


Joyce Hemlow, Professor of English at McGill University, taught in 
rural schools in Nova Scotia before coming to Queen’s for her B.A. and M.A. 
Awarded the Marty Memorial Travelling Fellowship, she went to Radcliffe 
for her doctorate. She had access to the Burney papers in the Berg Collec- 
tion in New York, and on a Guggenheim Fellowship in England (195! 
tracked down some thousands of additional Burney papers hitherto 
unknown and now lodged in the British Museum. Her History of Fanny 
Burney (1958) at once received critical acclaim, and earned for her the 
James Tait Black Memorial Prize for biography in England as well as the 
Governor-General’s Medal in Canada. Seldom has the dedication of pains- 
taking scholarship yielded such fruits in literary discovery or found more 
felicitous expression in distinguished biography. 

John Davidson Ketchum, Professor of Psychology at the University of 
Toronto, is welcomed here as scholar, editor, and teacher. Born in Cobourg, 
Ontario, he studied music abroad and served in World War I before coming 
to the University of Toronto for his Bachelor and Master's degrees. He has 
contributed widely to academic and other journals, and for six years has 
edited the Canadian Journal of Psychology, converting it from a local publi- 
cation to a literate scientific journal of international reputation. A discerning 
critic, some of us will always be grateful to him for having written the 
“Hymn to Free Enterprise.” 

In honouring Vincent Christopher MacDonald, since 1950 Justice of the 
Supreme Court of Nova Scotia, this Society pays tribute to a man who has 
made an important contribution to legal scholarship and to legal education 
in Canada as well as to the public service and to the legal profession. A 
graduate of Dalhousie, he at first combined the practice with the teaching of 
law, then succeeded Sydney Smith as Dean of the Law School in 1934. He 
edited two volumes of Annotations for the Dominion Law Reports, and his 
contribut‘ons to legal periodicals, particularly on Constitutional Law, have 
marked hiai 2s an authority in this field. His influence has always linked 
the law with the scholarship and learning which is its proper tradition. 
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The Reverend Reginald J. O’Donnell, Ph.D. (Chicago) is professor of 
Palaeography and Mediaeval Latin at the Pontifical Institute of Mediaeval 
Studies, St. Michael’s College. He is also acting chairman of the graduate 
department of Classics in the University of Toronto. After graduation from 
the University of Toronto he was sent by the Congregation of St. Basil to 
carry on his studies at the University of Cracow in Poland, at Breslau, and 
at the Ecole des Hautes Etudes and the Ecole des Chartes in Paris. A 
scholar of distinction, Father O'Donnell has published a number of medi- 
aeval Latin texts with critical comments and articles dealing with medi- 
aeval thought as well as a collection of textual studies entitled Nine 
Mediaeval Thinkers. He has recently been granted a fellowship by the 
Canada Council to enable him to complete a critical edition of the Sapien- 
tale of Thomas of York, a leading figure in the academic world of thirteenth- 
century England. A scholar with an international reputation this Society 
is proud to have him as a Fellow. 

Frank Gilbert Roe, LL.D. (Alberta) has been in turn a pioneer, a home- 
steader, a locomotive engineer, and a scholar. Born in England in 1878 his 
formal education ceased eleven years later. Coming to Canada in 1894 
with his family he tried farming and then, in 1909, he entered the service 
of the Grand Trunk Pacific Railway, later the Canadian National Railway 
system, with which he remained until his retirement in 1943. Between the 
intervals of driving his steam monsters across the northern prairies he devoted 
his spare time to study, making use of the facilities offered by the provincial 
and university libraries in Edmonton, and, in particular, the magnificent 
private library of the late Hon. A. C. Rutherford, first premier of Alberta. 
Since his retirement Dr. Roe has given his full time and energy to historical 
research. Since 1929 he has published numerous articles in Antiquity, the 
Beaver, the Canadian Historical Review, and has read several papers before 
Section II of this Society. In 1951 he published his major work The North 
American Buffalo; and in 1955 he followed this with another equally 
significant work, The Indian and the Horse. It was in recognition of his 
contribution that the University of Alberta granted him the degree of LL.D. 
in 1951. Dr. Roe holds a foremost position among western Canadian histori- 
ans and this Society is pleased to honour him as a Fellow. It is a matter 
of regret that he is unable to be present here today. 

William Hilliard Trethewey, Ph.D. (Chicago) is professor of French and 
Chairman of the Department at Victoria College in the University of 
Toronto. A graduate of Toronto, Rennes, and Chicago, Dr. Trethewey 
taught Roman languages at the University of Western Ontario and at 
Mount Allison University before returning to familiar surroundings in 
Toronto. In these institutions he lectured in French literature of the seven- 
teenth century and later. Such, invariably, seems to be the fate of the medi- 
aevalist in Canada, for Dr. Trethewey’s scholarly work has been, not in the 
field of modern literature, but in that of the Anglo-Norman and Arthurian 
periods. A leading textual scholar he has edited La Petite Philosophie for 
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the Anglo-Norman Text Society, and the French text of the Ancrene Riwle. 
He has also published several articles in learned periodicals. ‘These 
publications have earned for him a high reputation for scholarship. His 
membership in this Society will lend distinction to it. 


SEcTION III 


Peter Allan Forsyth is Professor of Physics, University of Saskatchewan. 
After seeing active service as a technical officer with the navy during the 
war, he returned to the University of Saskatchewan to apply his detailed 
knowledge of practical experience of radar equipment to the study of the 
aurora, and it was on this subject that he wrote his Ph.D. thesis at McGill 
University in 1951. Continuing his work on the upper atmosphere with the 
Defense Research Board he made notable discoveries; in particular, he 
developed the system of transmission of radio signals from meteor ionization 
known as “Janet.” His originality and inventiveness have stimulated many 
other research workers. 

John Kenyon Netherton Jones is Chown Research Professor of Chemistry, 
Queen’s University. He was born in 1912, his undergraduate and graduate 
degrees were awarded him by the University of Birmingham. Continuing 
his research at Bristol and Manchester he came to Queen’s University as 
Chown Research Professor of Chemistry in 1953. He was elected a Fellow 


of the Royal Society of London in 1957 on the basis of some 144 published 
papers. Professor Jones is an outstanding chemist whose work in the field 


of carbohydrates has earned for him a wide reputation. 

Keith J. Laidler, is Professor of Chemistry, University of Ottawa. He 
graduated from Oxford in 1938 and came as a Commonwealth Fellow to 
Princeton where he obtained his Ph.D. in 1940. During the war he was with 
the National Research Council in Ottawa and Valcartier, and served as 
Liaison Officer with the British Ministry of Supply. In 1946 he joined 
the staff of the Catholic University of America in Washington, returning 
to Canada in 1955 as Professor of Chemistry at the University of Ottawa. 
His work has been largely in the field of chemical kinetics and his more 
than eighty papers have led to five books on this and related subjects. 

Associate Professor of Mathematics, University of Alberta, few Canadians 
besides Leo Moser have contributed td the theory of numbers, that fascinat- 
ing but baffling part of mathematics which begins so easily and becomes so 
difficult so soon. After graduating from the University of Manitoba and 
studying at Toronto he received his Ph.D. from the University of North 
Carolina. His agile and enquiring mind has stimulated many fruitful investi- 
gations with Lambek of McGill and especially with his colleague Max 
Wyman of the University of Alberta. His love of solving problems has led to 
membership on the committee responsible for setting the Putnam Examina- 
tions, of which committee he was Chairman in 1958. 
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Wladyslaw O pechowski, Professor of Physics, University of British Colum- 
bia, was born in Warsaw in 1911, obtained his Ph.D. degree in 1935, and 
subsequently worked in Paris, Leyden, and Utrecht. After the war he came 
to Canada and, while continuously associated with the University of British 
Columbia, he has been visiting Professor at Buffalo and Montreal. The 
Kramer’s—Opechowski method (1937) of calculating the partition function 
for ferromagnetic substances, and Opechowski’s elegantly formulated rela- 
tionship between crystal point groups and their double groups (1940) are 
standard references. His theory (1953) of the influence of paramagnetic 
resonance absorption in the Faraday effect anticipated by four years its 
experimental verification. 

William B. Pearson of the National Research Council, Ottawa, though born 
in England in 1921, had his early schooling in Canada. After distinguish- 
ing himself as a pilot in the war he returned to Oxford in 1946 and obtained 
his D.Phil. in 1952. Almost all of his more than seventy papers deal with 


metallic alloys and their properties and the field is comprehensively sum- 
marized in his two books. I can do no better than quote from a reviewer of 


the second volume “Lattice spacings and structures of metals is truly 
encyclopaedic—a remarkable achievement. The book will prove an indis- 
pensable vade-mecum for the metallurgist and will be of invaluable service 
to the solid-state physicist.” 


SEcTION IV 


Geoffrey Bosdin Leech is a Cordilleran geologist on the staff of the 
Geological Survey of Canada. He is noted for a breadth of interests which 
embraces virtually all the sciences that contribute to modern geology. His 
reports reflect mature comprehension of such diverse disciplines as palaeon- 
tology, structure, sedimentation, mineralogy, geochemistry, and isotope 
geology. Conclusions based on penetrating and balanced interpretation of all 
these aspects of geology are earning for Dr. Leech a reputation as a 
thorough and philosophical scientist. His keen interest in the history of 
Western Canada gives promise of contributions to the Society in the field 
of the humanities as well as in geology. 

Victor Kent Prest is Head of the Pleistocene, Engineering, and Ground- 
water Section of the Geological Survey of Canada and is an outstanding 
authority on Pleistocene geology. He compiled the Glacial Map of Canada 
for the Atlas of Canada and was a major contributor to the Glacial Map of 
Canada published by the Geological Association of Canada. Among his 
other contributions is an able and authoritative discussion of the Pleistocene 
geology in Canada in Geology and Economic Minerals of Canada. Dr. Prest 
heads an active group whose enthusiasm and productivity owes much to 
his leadership. Important recent advances in our knowledge of the Pleisto- 
cene record in Canada are due in large measure to the contribution of 
Dr. Prest and of his group. 
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Raymond Thorsteinsson is an Arctic Geologist on the staff of the Geo- 
logical Survey of Canada. He is a prolific scientist, a specialist in many 
lines of investigation, an Arctic explorer, and a literate writer and speaker. 
He is widely consulted as an expert on the stratigraphy and structure of the 
Arctic Archipelago, an investigator of graptolites of international repute, a 
student of fusilinids and a most competent observer of geographical aspects 


of the Arctic. His published works have become standards of reference 
in Arctic geology and in stratigraphic and systematic palaeontology. 

H. D. Bruce Wilson is Professor of Geology at the University of Manitoba 
and a well known consultant in exploration for base metals. Among his 
major contributions in the field of economic geology are a comprehensive 
study of the Sudbury basin and its ore deposits, studies of the distribution of 
various metals in Canadian deposits, and criteria for interpretation of 
mineral paragenesis. His eminence in the field of ore genesis is recognized 
by his appointments as a member of the National Advisory Committee on 
Research in the Geological Sciences and as Chairman of the Subcommittee 
on Metallic Mineral Deposits. He is an inspiring and resourceful teacher 
under whom fundamental research is flourishing. His vigour, ability, and 
breadth of experience make him a welcome addition to this Society. 


SECTION V 


James MacDonald Richardson Beveridge came to Wolfville, Nova Scotia, 
from Scotland at high school age. He studied at Acadia University (B.Sc., 
1937), the University of Toronto (Ph.D. in Pathological Chemistry, 1940), 
and the University of Western Ontario (M.D., 1950). Between 1937 and 
1950, he held the following positions: Research Assistant, University of 
Toronto; Scientific Assistant and Associate Biochemist, Pacific Fisheries 
Experimental Station, Vancouver; and Lecturer, Department of Pathologi- 
cal Chemistry, University of Western Ontario. In 1950 he was appointed 
Craine Professor and Head of the Department of Biochemistry at Queen’s 
University. He is an excellent and popular teacher. His large volume of 
publications (approximately fifty ) indicates a wide interest in and knowledge 
of biochemistry. He is well known for his contributions to the study of 
hepatic necrosis and, more recently, for dietetic experiments conducted on 
approximately 500 .tudents in which he has demonstrated factors which 
may affect the level of blood cholesterol. 

He has been Chairman of the Biochemistry Subject Division of the 
Chemical Institute of Canada; Secretary of the Canadian Physiological 
Society; a member of the Associate Committee on Dental Research of the 
National Research Council; a member of the Canadian National Committee 
of the International Union of Biochemistry; and a member of the Defence 
Research Board Panel on Nutrition. 

Ray Fletcher Farquharson was graduated in Medicine from the University 
of Toronto in 1922. After six years of post-graduate training in internal 
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medicine in Toronto and Boston, he was appointed to the staff of the 
Department of Medicine of his Alma Mater. In his work as clinician, 
teacher, and clinical investigator he was eminently successful. In 1935 he 
was appointed Assistant Professor of Medicine in charge of therapeutics and, 
in 1947, succeeded Professor Duncan Graham as Professor of Medicine in 
the University of Toronto. His clinical researches on pernicious anaemia, 
calcium metabolism, Simmonds’ disease, and anorexia nervosa are particu- 
larly well known. He is the author or co-author of an impressive amount of 
clinical research. Since his service with the R.C.A.F. in World War IT he has 
been associated with the National Research Council, first as a member of the 
Division of Medical Research and then as a Member of Council. After the 
retirement of Dr. J. B. Collip as Director of Medical Research in 1957, he 
was appointed Vice-President (Medical) of the National Research Council. 
He is a first-rate investigator, a stimulating director of clinical research 
and teaching, and an able administrator. 

Robert Glen was born in Paisley, Scotland, and came to Canada in 
1912. He graduated from the University of Saskatchewan with high 
honours in biology and received his Ph.D. from the University of Minnesota 
in 1940. He began his career in agriculture in 1928 at the Entomological 
Laboratory in Saskatoon and rose rapidly to Co-ordinator of Research 
for the Entomology Division, Chief of the Entomology Division, Associate 
Director of Science Service, and finally to the position of Director-General 
of the Research Branch in the Department of Agriculture. His research has 
been mainly on wireworms and he has published many papers dealing with 
these, including a widely acclaimed 246-page monograph on the morphology 
and taxonomy of elaterid larvae. In addition to giving outstanding and 
inspired leadership in research and administration in the Department of 
Agriculture, he has contributed to numerous organizations and committees 
in Canada and the United States. In 1956 he served as Vice-President of the 
Tenth International Congress of Entomology and in 1959 he was granted 
an honorary LL.D. from the University of Saskatchewan. 

Arthur Charles Neish was born in Granville Ferry, Nova Scotia, in 1916. 
He was awarded the Governor General’s Medal at the Nova Scotia Agri- 
cultural College in 1935, and received additional scholarships and awards 
throughout his student years. He received his Ph.D. degree in organic chemis- 
try from McGill University in 1942, and joined the Division of Applied Bio- 
logy of the National Research Council in Ottawa. His training in the fields of 
chemistry, biology, and agriculture gave him an ideal background for work 
on bacterial metabolism and the chemistry of fermentation products. When 
the Prairie Regional Laboratory was opened, Dr. Neish moved to Saskatoon 
where he continued the study of microbial metabolism using radioactive 
tracer techniques. Since 1956 he has been investigating the biosynthetic 


mechanisms of higher plants. Dr. Neish is the author of seventy-seven papers 
and holds one patent, a Fellow of the Chemical Institute of Canada, a 
member of the Canadian Society of Microbiologists, and a member of the 
Canadian Society of Plant Physiologists. 





REPORT OF THE SECRETARY +7 


Carl Franz Robinow was born in Hamburg (Germany) in 1909 and 
became a naturalized British subject in 1946. He graduated as a Doctor 
of Medicine in the University of Hamburg in 1934. He then spent two years 
in the Carlsberg Foundation, Copenhagen, and went to England in 1937 
where he worked for the next ten years in London and in Cambridge. During 
this period his work involved the cytology of sponges, cytology of tissue 
cultures and life cycle of vaccinia virus, and the study of inclusion bodies. In 
England he started his work on the cytology of bacteria which has brought 
him world-wide renown and which has guided and stimulated the work of 
others in many countries. In 1948 he went to the United States as a Visit- 


ing Professor to four different universities and in 1949 accepted the appoint- 


ment of Associate Professor of Bacteriology in the University of Western 
Ontario and became Professor there in 1956. The Royal Society of Canada 
awarded Dr. Robinow the Harrison Prize in 1957. 

His outstanding contribution for which he is so widely known and 
honoured relates to his studies of microbial structure—in particular, the 
very significant contribution made to the understanding of the form 
behaviour and nature of the “nucleoids” or “chromatin bodies” of bacteria. 

Charles Beecher Weld was born in Vancouver, B.C., on February 3, 
1899. He received his early schooling in the west and in 1922 obtained his 
B.A. degree and in 1924 his Master’s degree from the University of British 
Columbia. With a view to studying medicine he came to Toronto where, 
in 1929, he received his M.D. from the University of Toronto. From 1930 
to 1936 he was a Research Associate and Lecturer in the Department of 
Physiology at that University. In 1933 Dr. Weld was awarded the Starr 
Gold Medal of the University of Toronto (“for demonstrating outstanding 
scholarship as a post-graduate student in Physiology’). From 1931-6 he 
served as Physiologist at the Hospital for Sick Children in Toronto. In 
1936 he received his present appointment as Professor of Physiology and 
Head of the Department, Dalhousie University, Halifax, Nova Scotia. 

During World War I Dr. Weld served overseas and during World War II 
he gave invaluable assistance in organizing the Nova Scotia Branch of the 
Blood Serum Project for provision of dried human serum for military use 

Dr. Weld has published a great many scientific papers dealing with such 
subjects as diphtheria toxoid, the freezing of fish, calcium metabolism, pneu- 
mothorax, acute intestinal obstruction, aqueous humor, blood serum, 
heparin, etc. He has made outstanding contributions to teaching and 
physiological research. 

Dr. Weld is a member of the Physiological Society of Great Britain, the 
American Physiological Society, and a Past President (1946) of the 
Canadian Physiological Society. 


Those present were formally presented to the President of the Society 
by the Presidents of the Sections, received their diplomas, and signed the 
Charter Book. M. L. Baudouin, M. Jean Béraud, M. Gratien Gélinas (Sec- 
tion I), and W. T. Tutte (Section III) who had been elected in 1958 and 
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M. A. Giroux, M. Y. Thériault, M. A. Tremblay (Section I), Dr. D. O. 
Hebb, and Rev. F. V. Winnett (Section II) elected in 1959, also received 
their diplomas and signed the Charter Book. The following were absent: 
R. Duhamel, Anne Hébert (Section 1); V. C. MacDonald, R. G. Roe (Sec- 
tion II); W. B. Pearson (Section III); G. B. Leech (Section IV); R. F. 
Farquharson, A. C. Neish (Section V). 


c) Other Meetings 
Sectional meetings were held on June 6, 7, and 8. The public was invited 
to hear the general symposium on “The Task of the University Today,” and 
the sectional symposium on “The Responsibilities of the Canadian 
Universities.” 


On Tuesday evening at 7 p.M., the City of Kingston gave a dinner in the 
dining room of Leonard Hall, Queen’s University, to Fellows and their 
wives. Alderman Elliott welcomed the Society. She presented the compli- 
ments and regrets of Mayor W. T. Mills at being unable to attend the dinner. 


Immediately following this dinner the medals were presented to this 
year Ss winners, and the President gave his presidential address entitled: ““The 
Story of Isotopes,” which appears as Appendix A. 


d) Second General Meeting 


The second general meeting of the Society was held at 4 p.m. on Wednes- 
day, June 8. 


It was moved by M. Guy Sylvestre, seconded by Dr. R. L. McIntosh, that 
the Report of Council be adopted. Carriep. 


The Report of the General Nominating Committee was read by Dr. T. 
W. M. Cameron. The following Fellows were nominated for office: Presi- 
dent, M. Y. Williams; Vice-President, A. R. M. Lower; Honorary Secre- 
tary, Guy Sylvestre; Associate Honorary Secretary, S. C. Robinson; Honor- 
ary Treasurer, J. D. Babbitt; Honorary Editor, G. W. Brown; Honorary 
Librarian, W. Kaye Lamb. It was moved by Dr. T. W. M. Cameron, 
seconded by Dr. G. M. Shrum, that the Report of the General Nominating 
Committee be adopted. CarrteEb. 


Reports were received from the Sections. It was moved by Dr. A. D. 
Misener, seconded by Dr. G. de B. Robinson, that the accounts of the 
Royal Society be audited again next year by the firm of Ross, Touche and 
Co., chartered accountants. CARRIED. 


It was moved by Dr. Léon Lortie, seconded by Mr. Guy Sylvestre, that 
the Honorary Treasurer, Dr. J. D. Babbitt, and the Executive Secretary, 
Mrs. Lea Métivier, be given authority to handle the funds of the Royal 
Society of Canada. Carriep. 
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It was moved by Dr. J. D. Babbitt, seconded by Dr. W. A. Mackintosh, 
that Fellows who have paid fees continuously for fifty years be exempted 
from paying fees and made Honorary Life Members. Carriep. 


Dr. H. G. Thode expressed the thanks of the Society to: Dr. W. A. 
Mackintosh, President of Queen’s University, and to the University for 
their kindness in affording the Society the facilities of the University for 


this meeting and for the wonderful reception and banquet offered to the 


Fellows and their wives; 

the City of Kingston for the excellent dinner provided on Tuesday 
evening; 

the Local Committee (Dr. H. W. Curran, Chairman, Mrs. McQueen, 
Mr. Johnson) for their co-operation in arranging all matters pertaining to 
the meetings; 

the Ladies’ Committee; 

the members of the Press and radio stations; 

the Minister of National Defence for authorizing the use of the simul- 
taneous translation equipment for the symposia; 

Dr. J. H. Orr, who acted as Liaison Officer; 

Dr. T. W. M. Cameron, Chairman of the Committee on Plans and his 
committee, 


The President, Dr. H. G. Thode, then asked Dr. G. de B. Robinson to 
present the report of the Special Committee appointed by Council to review 
the structure of the science sections. Dr. G. de B. Robinson then presented 
the following report of the Special Committee established by Council to 
consider the status of the science sections of the Royal Society of Canada: 


First let me review the activities of the committee, which consisted of Dr. G. 
de B. Robinson, Dr. G. Herzberg, Dr. F. F. Osborne, and Dr. L. S. Russell, 
Dr. G. Krotkov, Mr. James Gibbard representing the three science sections 
with the Chairman, President H. G. Thode. We held a meeting in Ottawa 
in October and the general principles which were established were con- 
sidered by the Executive of the Royal Society in November. The Committee 
met again early in December and unanimously approved a report to Council 
recommending the merging of the three science sections and the establishing 
of certain subject committees. When council met in February this report was 
approved in principle and a new committee consisting of the members of the 
old plus the presidents and additional representatives from Sections I and II 
was established to implement the report. This committee met in March in 
Ottawa and framed a motion changing the by-laws of the Society to bring 
the merger of Sections II], 1V, and V into effect. This motion and an Interpre 
tation consisting of a summary of the views of the committee on details was 
circulated to members of the Society prior to this Annual Meeting 

When we reached Kingston it was drawn to our attention that there had been 
a clerical error in drawing up the motion, and this was corrected at the first 
Council meeting on Sunday evening 

Let me say a few words explaining the reasons for making these proposed 
changes in the organization of the Society. 
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First of all it has become increasingly evident that borderline fields have a 
slim chance of electing Fellows and it was on the basis of this difficulty that it 
was agreed that the mathematical and physical sciences, geological sciences, 
and the biological sciences should each contribute one fellow making their 
nominations by right 5, 3, and 5, and this was incorporated in the motion. The 
total number of fellows to be elected by the United sections is to remain 16. as 
at present. 

But there are other reasons for the change which are equally compelling. In 
the first place the development of these borderline fields has meant that the 
arbitrary restrictions imposed upon the various scientific disciplines by their 
divisions into Sections III, IV, and V are no longer realistic. Geophysics and 
Biophysics are examples of this overlapping. Thus more than ever it is necessary 
that some body be able to speak with authority on behalf of science as a whole 
Secondly, the enormous growth of the specialized societies has led to the relative 
importance of the Royal Society and this has been reflected in the programme 
The need for co-operation between these specialized societies and the Royal 
Society indicates the importance of increased flexibility and with this in 
mind we have proposed the establishment of subject committees which would 
act in the way indicated in the Interpretation. This is in line with the 
organization of the Royal Society of London and the National Academy of 
Science in Washington 

With regard to the Interpretation, it was not intended that it should be 
considered final, and if this motion is passed I shall move that a committee be 
established to consist of four representatives from each of the Present Sections 
III, IV, and V, to be appointed by the officers of the Section. This committee 
will work out details of organization and report to a joint meeting of the three 
sections in June 1961. 

It seems to me, Mr. President, that there is little more that I can 
say and I take pleasure in making the motion as circulated, with the correction 
of the clerical error as mentioned. 


It was moved by Dr. G. de B. Robinson, seconded by Mr. James Gibbard, 
that the motion, as circulated but striking out the two words “and allied” 
in paragraph 4, as previously approved, be carried. The motion reads 
as follows: 


THE Royat Society or CANADA 
1960 
lo: The Fellows of the Royal Society of Canada 

You are hereby notified that the following proposed resolution and amend- 
ments to the By-laws of the Royal Society of Canada will be submitted at the 
next general meeting of the Society to be held at Kingston, Ontario. on June 6, 
1960: 

WHEREAS the importance of the scientific disc iplines and their eve 
ing inter-dependence are recognized in our modern civilization: 

WHEREAS the growing need of cooperation between the Royal Society of 
Canada and specialized scientific societies is recognized by Council: 

WHEREAS the Committee of Council established to review the structure of 
the science sections of the Royal Society of Canada has unanimously recom- 
mended that the three science sections be combined into one section 

BE IT RESOLVED that 
1. Sections III, IV and V of the Royal Society of Canada are merged into a 
single science section to be known as Section ITI 
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BE IT FURTHER RESOLVED that the following consequential amendments to 
the By-laws of the Society be adopted: 
2. By-law no. 5 of the By-laws of the Royal Society of Canada is repealed and 
the following substituted therefor: 

“5. Division into sections 

The Society shall consist of the three following sections 

I—Humanités et sciences sociales; 
I1—Humanities and social sciences: 

I11—Science 
3. By-law no. 8 is amended by adding at the end of paragraph (1) thereof, the 
following words: “and six additional members to be elected annually by Section 
tS ie 
+. By-law no. 9 is amended by (1) substituting the words “each of the three 
sections of the Society” for the words “each of the five sections of the Society”, 
wherever they are found under the heading “Election of Fellows”; (2) repeal- 
ing paragraphs 3, 4 and 5 under the sub-heading “Active Fellows” and substi- 
tuting therefor the following paragraph Section III—Not more tha xteen 
Fellows may be elected annually; at least five of them from the mathematical, 
chemical and physical sciences; at least three of them from the geological and 
allied sciences; and at least five of them from the biological sciences. The total 
number of Fellows in Section III shall not be limited.” 
5. By-law no. 10 is amended by repealing paragraph (3) and substituting there- 
for: “(3) There shall be a Committee on Nominations whose duty it shall be 
to nominate the general officers of the Society. This Committee shall consist of 
the President of the Society, two Fellows from Section I, two Fellows from 
Section II and four Fellows from Section III. Each section representative 
shall retire after two years’ service and the vacancy shall be filled by election 
Ihe sectional representatives shall be elected by their respective Sections and 
their names shall be reported to the Society.’ 
6. By-law no. 14 ts amended by substituting t 


he “ , vs } f t} > ti aa 
sections” for the words “each of the five sections.” 

BE IT FURTHER RESOLVED that the above resolutions are to come into force 
during the annual meeting of June 1961 at such time as may be decided by 
Council 

La SociETE RoyALe pu CANADA 
Aux membres de la Société royale du Canada 

Avis est par les présentes donné que la résolution et les amendements suivants 
au Réglement de la Société royale du Canada seront soumis 4 la prochaine 
réunion générale de la Société qui aura lieu A Kingston, en Ontario. le 6 juin 
1960: 

ATTENDU QUE l’importance des disciplines scientifiques et leur interdépen 
dance toujours croissante sont reconnues dans notre civilisation moderne 

ATTENDU QUE le Conseil reconnait le besoin croissant de collaboration entre 
la Société royale du Canada et les sociétés scientifiques spécialisées 

ATTENDU QUE le comité établi par le Conseil pour étudier la structure des 
sections scientifiques de la Société royale du Canada a recommandé 4 |’unani- 
mité que les trois sections sce ntihques soient réunies en une seule section 

IL EST RESOLU QUI 
i. Les sections III, IV. et V de la Société rovale du Canada sont fusionnées 


en une seule section qul sera connue sous le nom de Section III 
IL EST AUSSI RESOLU QUI 
2. larticle 5 du Réglement de la Société rovale du Canada est abrové et 


remplacé par le suivant 
“5. Répartition en trois sections 
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La Société comprend trois sections: 
Humanités et sciences sociales: 


l. 
2. 


Humanities and social sciences: 

3. Science.” 
3. Particle 8 du Réglement est amendé en ajoutant a la fin du paragraphe (1) 
de cet article, les mots suivants: “et six autres membres que la Section III 
élira chaque année.” 
1. l'article 9 du Réglement est amendé (1) en substituant les mots “chacune 
des trois sections de la Société” aux mots “chacune des cing sections, de la 
Société” toutes les fois qu’ils se trouvent sous le titre “Election des membres” ; 
(2) en abrogeant les paragraphs 3, 4 et 5 sous le sous-titre “Membres actifs” 
en leur substituant le paragraphe suivant: “Section III]— Seize membres au plus 
peuvent étre élus chaque année; dont au moins cing parmi ceux qui pratiquent 
les mathématiques, la chimie ou la physique; dont au moins trois parmi ceux 
qui pratiquent la géologie et les sciences connexes; dont au moins cing parmi 
ceux qui pratiquent les sciences biologiques. Le nombre total des membres de 
la section III n’est pas restreint.” 
5. Particle 10 du Réglement est amendé en abrogeant le paragraphe (3) qui 
est remplacé par le suivant: “(3) II] existe un comité des candidatures chargé 
de désigner les candidats au Bureau de la Société. Ce comité se compose du 
président de la Société, de deux membres de la Section I, de deux membres de 
la Section II et de quatre membres de la Section III. Chaque représentant de 
section se retire aprés deux ans qu'il a été en fonction et le poste est rempli par 
voie d’élection. Chaque section élit ses représentants dont elle fait connaitre le 
nom a la Société.” 
6. larticle 14 du Réglement est amendé en remplagant les mots ‘“‘chacune des 
cing sections” par les mots “chacune des trois sections.” 


The President asked that, before voting, the members consider the 
Society’s responsibilities to Canada and stated that, in his opinion, this 
consolidation of the science sections would enable the Royal Society to better 
serve the nation. 


Dr. T. W. M. Cameron stated that the Plans and Programming Com- 
mittees had for years been trying to do just that by arranging for joint sym- 
posia, thus bringing Fellows together and trying to make the Society a single 
Society. He further stated that the suggestions submitted by the Prime 
Minister had been placed on the agenda of the Plans Committee and would 
be discussed and looked into at the Fall meeting. 


Dr. H. G. Thode asked the Fellows to remember that this motion is 
meant to approve the amalgamation of the science sections in principle only; 
that a Committee to work out the details would be established, and would 
report next June. 


] 


The Motion was passed by 78 votes to 28. 


It was moved by Dr. G. de B. Robinson, seconded by Dr. Paul E. Gagnon, 
that the officers of each Section (Sections III, IV, and V) name four repre- 
sentatives to serve on a committee to consider the details of the reorganiza- 
tion of the three science sections and to report to a joint meeting of the 
Sections III, IV, and V June 1961. Carriep. 
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It was moved by M. Sylvestre, seconded by Dr. G. M. Shrum, that 
article 6 paragraph 3 be suspended in respect of this Committee. Carriep. 


It was moved by Dr. D. J. LeRoy, seconded by Dr. G. M. Shrum that 
Sections I and II each appoint one representative to sit on this committee. 
CARRIED. 


Dr. M. Y. Williams took the Chair and expressed his appreciation of 
the honour which the Society had paid him in electing him to the Presidency 
and stated that he would do everything he could to further the aims of the 
SOC lety. 

Dr. Williams expressed the thanks of the Society to the outgoing President 
and Council for the excellent way in which they had conducted the affairs 
of the Society in 1959-60. 


The meeting was adjourned at 4.45 p.m. 


Dr. M. Y. Williams invited the new Council to meet at once in the 
Conference room, Dunning Hall. 
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MEDAILLE PIERRE CHAUVEAU 


F. C. A. Jeanneret 


La médaille Pierre Chauveau rappelle la mémoire d’une homme qui, s'il 
fut auteur d’un roman, a surtout consacré sa vie a la cause de l'éducation 
dans la province de Québec. Une des caractéristiques du systéme québécois 
d’instruction publique est Pharmonie qui régne entre le secteur frangais 
majoritaire et le secteur anglais minoritaire. En choisissant cette année M. 
Francois-Charles-Archille Jeanneret comme récipiendaire de cette médaille, 
la Section I de la Société royale du Canada désire rendre hommage a un 
grand Canadien qui, depuis plus de cinquante ans, s’est voué a la carriére 
de l’enseignement supérieur de la littérature francaise dans une université 
canadienne de langue anglaise et dont les initiatives fécondes ont contribué 
au rapprochement des esprits et des coeurs de ses compatriotes en leur révé- 
lant les trésors des deux cultures transplantées au Canada. 

Son qauvre écrite est abondante : dix-neuf ouvrages consacrés a la 
pédagogie du francais depuis les manuels élémentaires jusqu’a l’édition de 
textes classiques et modernes. Tous les éléves des écoles de Ontario, sa 
province natale, presque tous les étudiants des universités canadiennes sont 
familiers avec ces ouvrages qu’animent une pédagogie vivante, un godt sir 
et une dévotion éclairée 4 la langue que parlait son pére venu de la Chaux- 
de-Fonds, en Suisse romande. Cette seule partie de son ceuvre mériterait 
déja !hommage que nous voulons rendre 4 M. Jeanneret en lui décernant 
cette médaille. Mais celui qui, aprés avoir été professeur a University 
College de l Université de Toronto, en fut te principal avant de devenir le 
Chancelier de son université, a encore d'autres titres a notre admiration. 
Une visite 4 Québec, en 1908, lorsqu’on célébrait le troisiéme centenaire 
de la fondation de la cité de Champlain, lui révéla importance du fait fran- 
cais au Canada. S’il fit 4 Chicago et a la Sorbonne des études supérieures, 
cest & Université Laval qu'il obtint son doctorat és lettres et cest au 
Couvent de Jésus-Marie a Sillery, prés de Québec, qu'il organisa en 1926 
les premiers d'une longue série de cours de vacances de langue frangaise a 
intention des professeurs de francais des écoles secondaires de |’Ontario. 
Le succés en fut si grand et les résultats si prometteurs que le Département 


de l’Instruction publique de la Province de Québec institua, dix ans plus 


tard, a ‘Toronto, des cours de langue anglaise pour les instituteurs de langue 
francaise. Le courant d’opinion que langa M. Jeanneret est a l’origine de 
nombreuses autres initiatives du méme genre qui ont pour but de faire se 
mieux comprendre ceux qui auront sur les enfants dont on leur confie l’in- 
struction une influence irremplacable. 

La persévérance et le courage n’ont pas manqué a M. Jeanneret pour 
accomplir lceuvre gigantesque dont nous voyons aujourd’hui les heureux 
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résultats. S’il a réussi, lan dernier, 4 réunir des professeurs ontariens et qué- 
bécois dans un colloque bilingue tenu a Toronto pour étudier le Canada 
francais, il pouvait sans doute se rappeler les conditions bien différentes 


qui prévalaient, en 1912, lorsqu’il commengait a enseigner le francais. Quel 
chemin parcouru en moins de cinquante ans ! II y a loin du Réglement 17, 
qu'on promulguait alors, aux expériences qu’on a commencé de tenter, A 
Pinstigation de M. Jeanneret, dans quelques écoles ontariennes pour l’en- 


seignement du francais a de tous jeunes éléves ontariens. 


We are not alone, we whose mother tongue is French, in owing a debt of 
gratitude to Principal Jeanneret. His persuasive and undaunted activity, 
the example of his scholarship, the efficiency of his pedagogy in teaching oral 
French have greatly contributed to promote mutual understanding between 
English-speaking and French-speaking Canadians. His long and distin- 
guished career entirely devoted to the teaching of French language and 
literature, and to the mutual appreciation of French and English Canadians 
has earned for him not only the esteem and the respect of his students and 
colleagues but also the greatest recognition of his efforts that a university 
professor can ever envisage, the chancellorship of his university. It is highly 
significant that this university should be that of Toronto. It is also of good 
omen that the presentation of the Chauveau Medal to an outstanding 
exponent of true Canadianism should be made when the Royal Society of 
Canada meets to discuss the task of Canadian universities. May we, at this 
time, quote Chancellor Jeanneret’s own words which fit so well with this 
occasion: “The study of another language opens up a whole new world, 
and new horizons replace narrowness of soul; respect is substituted for 
prejudice, sympathetic understanding for suspicion and distrust. . . . Surely 
the time has now come when every Canadian worthy of such a title should 
be able to speak both these languages.” 

We are sorry that, not having fully recovered from a recent illness Chan- 
cellor Jeanneret has been unable to come and receive this award himself. 
We shall remit it to his son, Mr. Marsh Jeanneret, together with our wishes 
for the prompt and happy recovery of his father’s health. 


Vous devez étre fier, monsieur, du témoignage que nous rendons a votre 
pére en lui décernant la médaille Pierre Chauveau. Notre hommage s’adresse 
a Péducateur dont la carriére a été brillante et féconde, A lauteur dont 
Pceuvre est connue de milliers de Canadiens 4 qui il a révélé les secrets et les 
beautés de notre langue, au grand Canadien dont les initiatives heureuses 
ont incité ses compatriotes 4 se mieux comprendre afin de s’estimer comme 
des fréres. Dites-lui notre regret de ne pouvoir la lui remettre et portez-lui, 
en fils aimant, nos veeux de prompt et complet rétablissement. Dites-lui 
enfin que notre pays espére compter encore longtemps sur son dévouement 
généreux et éclairé. 


Lion Lortie 
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F LAVELLE MEDAI 


Edmund Murton Walker 


Dr. Edmund Murton Walker, Professor Emeritus of Zoology, University 
of Toronto, has an international reputation for his contributions in several 
fields of entomology. His work in any one of these would have entitled 
him to recognition as among the foremost of Canadian entomologists. In 
parasitology he is noted for the discovery and proof of the parasitic habit of 
a fly which deposits larvae in the flesh of infants. His entomological work 
has been chiefly taxonomy and distribution although he is also recognized 
as one of the leading authorities in insect morphology. His earliest taxonomic 
and distributional studies were on Canadian Orthoptera on which he pub- 
lished twenty papers. 

In 1913 he discovered in the Rocky Mountains a primitive orthopteroid 
insect, Grylloblatta, A long series of papers which he published on this 
insect has contributed to a clearer understanding of the relationships of 
the more primitive orders of insects. 

Most of Dr. Walker’s later work has been on the Odonata or dragonflies 
in which he is still engaged. In 1958 he published the second of a three- 
volume definitive work on the Odonata of Canada and Alaska. He is still 
at work on the third volume. 


Altogether he has published more than one hundred papers, several of a 


monographic character, illustrated by his own masterly drawings. 

In addition to his own scientific work Professor Walker has contributed 
to the advancement of Canadian zoology through services to many scientific 
societies including the Royal Society of Canada, the Ontario Entomological 
Society, the Royal Canadian Institute, and the Ontario Society of Biologists. 
From 1934 to 1948 he was Head of the Department of Zoology, University 
of Toronto. 


J. R. DymMonp 


LOoRNE Pierce MEDAL 


Morley Callaghan 


With the appearance of Morley Callaghan’s first novel Strange Fugitive 
in 1928, Canadian fiction could no longer be regarded as a pale extension 
of the English tradition. For with this book—and the short stories and novels 
that followed in the thirties—Callaghan broke open for us the egg-shell 
of our cultural colonialism. He went to Paris (instead of London), consorted 
with the international literary set and came home by way of New York. 
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However, he did come home, and his fiction, for all its sophistication of 
vision and technique, is instinct with place—our place—and with time 
our time. 

The author of eight novels, two plays, and several volumes of short 
stories, Mr. Callaghan is also widely known in Canada for his journalism 
and for his radio and television work. His novel The Loved and the Lost 
won the Governor General's Award for Fiction in 1951. A selection of 
his best short stories was published in 1959, a new novel will appear this 
autumn, and still another novel nears completion. 

Morley Callaghan is one of the very few Canadian writers to have earned 
a solid and sure international reputation and his work has been translated 
into several languages. 

Never pretentious, indeed dec eptively simple in structure and tone, Mr. 
Callaghan’s fiction is informed by a deep sense of pathos and the dignity of 
the human condition, and controlled by a vision of life which might be called 
one of “compassionate irony.” Here, surely, is an individual voice. Here, 
already, is a body of work which will endure. 

F. R. Scott 


TyRRELL MEDAI 


Samuel Delbert Clark 


I have the honour to present for the Tyrrell Medal Dr. Samuel Delbert 
Clark, Professor of Sociology in the University of Toronto. 

A pupil of A. S. Morton and MacGregor Dawson in History and Politics 
at Saskatchewan, Clark moved into Economic History at Toronto and the 
London School of Economics, into Sociology under Carl Dawson at McGill, 
and finally took his Ph.D. in the Department of Political Economy at 
Toronto with a study of the Canadian Manufacturers Association. Strongly 
influenced by Harold Innis, he put his historical skill and insight into the 
service of sociology. Three books: The Social Development of Canada, 
Church and Sect in Canada, and Movements of Political Protest in Canada, 
1640-1840, together with other articles, already testify to his scholarly 
achievement. For ten years he served as an editor of the Canadian Journal 
of Economics and Political Science. His Presidential Address to the Cana- 


dian Political Science Association a year ago was a plea for the discontinu- 


ance of “the kind of distinction now made between history and sociology.” 
He then felt confident that his old history teachers at the University of 
Saskatchewan would not consider him to “have been an unfaithful pupil.” 
That he should be receiving this medal today is a proof that the historians 
have not thought him “unfaithful.” 

F. R. Scort 
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THE HARRISON PRIZE 


Robert Angus MacLeod 


Robert Angus MacLeod was born in British Columbia in 1921. He 
graduated from the University of British Columbia in 1943 with first class 
honours in chemistry and obtained his Master’s degree in 1945. After 
teaching for a year in the Department of Chemistry he proceeded to the 
University of Wisconsin where he obtained his doctorate in Biochemistry 
in 1949. He taught at Queen’s University for three years and then returned 
to his native province to work at the Vancouver Station of the Fisheries 
Research Board. 

At Wisconsin he worked under Snell, and as might be expected became 
interested in nutrition. His early work was on the mineral nutrition of 
the lactic acid bacteria, and this interest in mineral metabolism has con- 
tinued. MacLeod has published some forty papers on various biochemical 
subjects and some dozen notes in the Progress Reports of the Fisheries 
Board. However, scattered through the twenty-five papers published during 
the last five years on such things as the biochemistry of salmon, analysis of 
herring, the utilization of stick-water, and rumen bacteriology, are some 
seven or eight papers on the nutrition and metabolism of marine bacteria. 
The Harrison Prize has been awarded to Dr. MacLeod for these excellent 
papers on a fundamental bacteriological subject. In these papers, MacLeod 
has shown that marine bacteria have a definite sodium requirement, that 


this ion is required for the oxidation of many substrates, and is possibly 


required to transport the di- and tri-carboxylic acids across the cell mem- 
branes as sodium chelates. These fundamental studies, so important to 
science as well as to the progress of the industry he is serving, have elicited 
much favourable comment. 

N. E. Grspons 
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RAPPORT DE LA SECTION I 


La Section I a tenu cinq réunions auxquelles ont assisté trente-deux 
sociétaires : MM. Louis-Philippe Audet, Louis Baudouin, Jean Béraud, 
Jean-Charles Bonenfant, Cécile Chabot, Pierre Daviault, Robert Gauthier, 
Gratien Gélinas, André Giroux, Jean-Marie Laurence, Maurice Lebel, 
Jean-Jacques Lefebvre, le T. R. P. Georges-Henri Lévesque, o.p., Eugéne 
lHeureux, R. F. Clément Lockquell, é.c., Léon Lorrain, Léon Lortie, 
Clément Marchand, Séraphin Marion, Mgr Olivier Maurault, Gérard 
Parizeau, Dr Adrien Plouffe, Antoine Roy, Guy Sylvestre, Yves Thériault, 
Arthur Tremblay, Jean-Paul Vinay, Charles-Marie Boissonnault, Roland 
Vinette, Roger Duhamel, Marcel Valois, Claude-Henri Grignon. 

La premiére séance fut consacrée a la discussion des affaires courantes; au 
cours des autres réunions, deux colloques furent présentés, l'un sur la 
langue et la littérature canadiennes et l'autre sur la littérature d’imagina- 
tion; de plus, une dizaine d’autres travaux présentés par des membres de la 
section suscitérent d’intéressants échanges de vues. Nous avons également 


participé au colloque général qui groupait toutes les sections, colloque dont 


le théme était : « Le Role de l'université aujourd’hui ». Enfin, une réunion 
conjointe des sections I et II a discuté « des Responsibilités des universités 
canadiennes ». Outre les membres de la Section, de nombreux invités ont 
assisté 4 la plupart de nos séances. 

Nous avons eu a déplorer, cette année, la perte de deux de nos sociétaires : 
M. Maurice Hébert et Mgr Antoine d’Eschambault. D’autre part, nous 
avons accueilli six nouveaux membres : MM. Charles-Marie Boissonnault, 
Roger Duhamel, Claude-Henri Grignon, Anne Hébert, Marcel Valois et 
Roland Vinette. 

Le rapport du Conseil fut approuvé. 

Les élections ont donné les résultats suivants : 


Président : ANTOINE Roy 

Vice-président : T.R.P. Louts-Marie Récis, o.p. 

Secrétaire : Louts-PH1LippE AUDET 

Représentant supplémentaire au Conseil : Lton Lortir 

Comité général des nominations : ANToINE Roy, T.R.P. Louts-Marie 
Récis 

Comité de la Médaille Chauveau : Le président général, ANTorne Roy, 
Louis-PHitippe AupEeT, Ropert Evie, Maurice Leper, R. F. 
CLEMENT LocKQUELL, é.c. 

Comité de la Médaille Lorne Pierce : M. le président général, Rocer 
DuHAMEL, T.R.P. Lourts-Marie Récis 

Comité de la Médaille Tyrrell : ANtotne Roy, T. R. P. Louts-Martr 
Récis, JEAN-CHARLES BONENFANT 


me 


oy 
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‘omité des candidatures : ANTOINE Roy, T.R.P. Louts-Marie Réais, 
o.p., Lours-PHiippe Aupet, Lton Lortiz, Prerre DAVIAULT, 
ARTHUR TREMBLAY, CLEMENT MARCHAND 
omité des bourses : T. R. P. Lovuts-Marie Récts, o.p., MAuRICE 
Leper, R.F. Crément Lockgue rt, Prerre Daviautt, Louts- 
PHILIPPE AUDET 

Jomité du programme (section) : Antoine Roy, T.R.P. Louts- 
Mariz Récis, Louis-PHmirrer AupEetT, LEorpoLp LAMONTAGNE 

Jomité du programme (général) : ANTOINE Roy, Lou1s-PHILIPPE 
AUDET 

Jomité des projets (planning) : Lton Lortir 

Jomité des publications : Louis-PHtLippe AUDET 

Jomité d’édition : JeAN-PAUL Vinay, JEAN-JACQUES LEFEBVRE, 
Louis-PHILIPPE AUDET 


I] est proposé par Louis-Philippe Audet, appuyé par Léon Lortie que le 
rapport de la Section I soit adopté. 


REPORT OF SECTION II 


Section II held two business meetings and three general sessions, one on 
Samuel Taylor Coleridge, one on anthropology, and the third in conjunc- 
tion with Section I, on the responsibilities of Canadian universities. One 
Fellow of the Section participated in the general symposium on “The Task 


of the University Today.’ Forty-eight Fellows attended the sessions and 
a number of visitors were present. Four of the six newly elected Fellows were 
welcomed. 

The Section noted with deep regret the deaths of the Rt. Rev. W. C. 
White, R. H. Coats, and Thorlief Larson. The transfer of Carleton Stanley 
to the retired list was noted. A telegram was sent to the Rev. G. B. Phelan, 
president of Section Il, who was absent from the meetings owing to illness, 
expressing hopes for his early recovery. 

Section II approved the Report of Council. 

The recommendations regarding the reorganization of Sections IIT, IV, 
and V were explained to and discussed by members of the Section. No vote 
was taken. The Section suggested that Council be asked to explore the 
possibility of sponsoring applications of Fellows to the Canada Council for 
assistance in attending international conferences, particularly Fellows who 
may be asked to represent the Society on such occasions. 

The following officers were elected. 


President: F. R. Scott 

Vice-President: G. E. W1Lson 

Secretary: G. F. G. STANLEY 

Additional Member of Council: M. M. Ross 

General Nominating Committee: D. C. Masters, G. F. G. STANLEY 
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Committee on New Fellows: G. E. Witson (Chairman), R. Dani- 
ELLS, Miss Maser TiMuin, A. H. Jonnson, T. A. Goupee, G. F. 
G. STANLEY (Secretary 

Medal Committees: Lorne Pierce Medal: F. R. Scott, G. E. Wirson, 
G. WHALLEY 
Tyrrell Medal: F. R. Scort, G. E. Wirson, C. P. Stacey 

Programme Committee: T. F. McItwrarrn (Chairman), J. S. 
Tuomson, A. E. Birney, A. G. Battey, G. F. G. STANLEY (Secre- 
tary 

Editorial Committee: T. F. McILwrarru (Chairman), J.S. THomson, 
A. E. Brrney, A. G. BarLey, G. F. G. STANLEY (Secretary 


It was moved by G. F. G. Stanley, seconded by F. R. Scott, that this 
report be adopted. 


REPORT OF SECTION III 


The Section held two business meetings and the scientific sessions as listed 


in the Programme, some of which were held jointly with other organizations. 
The Section is much indebted to the Conveners of the scientific symposia 
These symposia were excellent and, in the main, well attended. 

The Section also participated in a symposium on the responsibilities of 
Canadian universities arranged jointly with Sections IV and V, and in a 
symposium on space. 

The following officers were elected: 


President: H. Hoce 

Vice-President: C. B. Purves 

Secretary: R. McINTosH 

Additional Member of Council: G. pe B. Rosrinson 

Editorial Committee (Transactions): G. pe B. Ropinson, I. HAt- 
PERIN, W. OpECHOWSKI 

General Nominating Committee: G. pe B. Ropinson, H. Hoce 

Tory Medal Committee: C. S. Beats (Chairman), E. W. R. STEacte, 
GERHARD HERZBERG 

Advisory Committee for New Fellows: G. M. Votxorr (Chairman 
G. ve B. Rosinson, WituiAM J. ArcHIBALD, C. B. Purves, H. 
Hoac, R. L. McIntosu 

Rutherford Memorial Scholarship Committee: B. W. Currie, H. 
Hoce, Paut-A. GicukEre, D. C. Rose 

Programme Committee: Officers of the Section with power to add. 

Representatives on the Committee on Oceanography: H. B. Hacuey, 
Georce S. Fietp, G. M. SHrum 

Representatives on the Editorial Board, Canadian Journals of Re- 
search: H. E. Duckwortun, D. J. LeRoy 

Representative on the C1.C. Medal Committee: C. A. WINKLER 
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Representative on the Canadian National Committee of the Inter- 
national Union of Pure and Applied Chemistry: R. L. McINTosH 

Representative on the Canadian National Committee of the Inter- 
national Union of Pure and Applied Physics: R. E. BEti 


Discussions took place on the Notice of Motion. Section III unanimously 
passed a motion to have it recorded that the Section approved the recom- 
mendation of the Committee regarding the amalgamation of the three 
science sections. 

The Section felt that the request of the Prime Minister for advice concern- 
ing the Centennial celebrations and other matters should be seriously 
considered, but that no action should be taken until the question of the 
amalgamation of the three science sections was resolved. 

The Section announced the names of the winners of the Rutherford 
Memorial Scholarships. These are: P. Marmet, B.Sc. (Laval), Ph.D. 
(Laval), to take up his scholarship under the Commonwealth Scientific 
Industrial Research Organisation at Melbourne, and R. A. Moore, B.Sc., 
M.Sc. (McMaster), Ph.D. (Alberta), to take up his scholarship in theo- 
retical physics at the University of Liverpool. 


REPoRT OF SECTION IV 


Section IV held two joint symposia on the responsibilities of Canadian 
universities, a sectional symposium on soils in Canada, a general session, 


and a business meeting. 

The Section noted with deep regret the deaths during the past year of 
two of its Fellows, W. H. Boyd and G. S. MacKenzie. 

The following Fellows were elected and presented to the Society: G. B. 
Leech, V. K. Prest, R. Thorsteinsson, and H. D. B. Wilson. 

The following officers and representatives were elected by the Section for 
1960-61 : 


President: J. E. Gri 

Vice-President: H. S. ARMSTRONG 

Secretary: D. M. Bairp 

Additional Member of Council: F. F. OsBorne 

Editorial Committee: L. G. Berry and Fellows resident in Kingston 

General Nominating Committee: H. S. Bostock, J. M. Harrison 

Advisory Committee (New Fellows): Chairman: J. W. AmMBROSE 
Members: J. A. Jacoss, A. R. Byers, Y. O. Fortier, D. F. Hew- 
ITT, H.S. Stevenson, D. M. Barron ( Secretary) 

Willet G. Miller Medal Committee: Chairman: V. J. Oxu.itcu 
Members: B. T. Dents, T. H. Crark, R. E. Fouinssee, A. W. 
JOLIFFE 

Programme Committee: Chairman: J. S. Stevenson. Members: Fel- 
lows at McGill University (T. H. Ciark, J. E. Gri) 
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Committee on Oceanography: W. W. Moornouse, J. E. Ripe t, 
V. J. OKuLiTcH 


The Section considered the proposed amalgamation of the science sections 
at a meeting on June 6. Dr. Russell and Dr. Osborne, who sat on the com- 
mittee that prepared the proposal, gave a digest of the views that had been 
expressed in the committee, both pro and con. 

A motion was introduced in favour of the proposals. In the discussion that 
followed it was evident that the announcement of the proposed changes, 
received about a month in advance of the present meeting, came as a 
complete surprise to most of the Fellows. The general reaction was one of 
alarm that such a radical change in the organization would be attempted 
without opportunity for full and detailed consideration by all the Fellows. 
The motion was then withdrawn. 

It_was recognized that real dissatisfaction with the present organization 
must exist to give rise to this proposal. However, there was no evidence of 
this in Section IV. It was the general view that the reasons advanced in the 
preamble to the proposal for amalgamation were not sufficiently cogent to 
require the drastic changes proposed nor sufficiently urgent to require 
passage on such short notice. It was felt that other reasons must exist and 
that these should be stated fully and explicitly. It was the general view that 
all Fellows should be given ample time to consider these reasons and to 
consider the effectiveness of the changes proposed to alleviate them, before 
being called upon for a final vote. 

In view of the evident dissatisfaction in some sections and the lack of any 
clear statement of the reasons for the proposed reorganization of the Society 
in terms of its aims and objectives, it was moved that a proposal be made to 
the Society at the meeting on June 8 that, “A Symposium be held at the 
next meeting of the Society to discuss and define these aims and objectives, 
as a basis for possible reorganization.” 

This motion was passed unanimously. 

If this proposal is not acceptable to the Society, we recommend that 
final consideration of the proposed changes be deferred for one year to 
permit: first, the submission of a more complete statement in writing to all 
Fellows, giving all the reasons for the proposed changes and stating how 
the changes are expected to operate to improve the effectiveness of the 
Society, secondly, circulation of a complete statement of all details of the 
reorganization as it is now conceived or as it may be revised during the 
year, and thirdly, discussion of possible alternatives to amalgamation. 


REPORT OF SECTION V 


The following officers and committee members were elected for the 
1960-61 session: 


President: Dr. D. L. THomson 
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Vice-President: Dr. K. C. FisHer 

Secretary: Dr. Louts-PauL Ducat 

Additional Member of Council: Dr. G. KrorKov 

Editorial Committee: Dr. E. Horne Craicre (Chairman), Dr. R. D. 
Gipss, Dr. A. FRAPPIER 

General Nominating Committee: Dr. W. P. THompson, Dr. T. W. 
M. CAMERON 

Flavelle Medal Committee: to retire in 1961, Dr. K. C. Fisner, 
Dr. E. Pace, Dr. E. C. BLack; to retire in 1963, Dr. A. Frappier, 
Dr. R. Guien, Dr. A. M. FALuis 

Advisory Committee: to retire in 1961, Dr. G. A. LepincHam ( Chair- 
man), Dr. J. A. DaupHINeEE; to retire in 1962, Dr. J. G. Rempet, 
Dr. R. G. E. Murray; to retire in 1963, Dr. Murray L. Barr, 
Dr. T. W. M. CAMERON 

Scholarship Committee: Dr. D. L. THomson (Chairman), Dr. R. 
PoMERLEAU, Dr. W. A. Clemens, Dr. R. J. RossiTer 

Programme Committee: Dr. C. P. LeBtonp (Chairman), Dr. A. C. 
Burton, Dr. M. G. PANISSET 

Committee on Oceanography: Dr. A. G. Huntsman, Dr. I. McT. 
Cowan, Dr. W. A. Clemens, Dr. F. R. Hayes, Dr. M. J. DuNBaR 

Representatives on the Editorial Board, Canadian Journals of Research: 
Dr. D. L. Bartey, Dr. T. W. M. CAMERON 


The Section held four meeting at which fifteen papers were presented. 
The attendance at these sessions varied from forty to sixty Fellows and 
guests. The papers included the Presidential Address by Dr. Krotkov and 
the Flavelle Medal Address by Dr. Walker. The Section participated with 
Sections III and IV in a joint symposium dealing with the responsibilities of 
Canadian universities. 

Section V held two business meetings, approved the Report of Council, 
welcomed four of the six new Fellows, and stood for a few moments of 
silence in respect to its deceased Fellows, Dr. Macklin and Dr. Meakins. The 
Section noted the request of Dr. E. H. Strickland for transfer to the retired 
list of Fellows. 


There was considerable discussion concerning the proposal for the amalga- 
mation of Sections III, IV, and V into a single Science Section. In general, 
it can be stated that Section V is in favour of such a proposal but there is 
considerable concern as to the precise way the amalgamation should be 
carried out. Some concern was expressed concerning the methods of securing 
representation of the various scientific disciplines. 





APPENDIX A 


PRESIDENTIAL ADDRESS 
DISCOURS PRESIDENTIEL 









PROCEEDINGS OF THE ROYAL SOCIETY OF CANADA 
VOLUME LIV : SERIES III : JUNE, 1960 
EEE EEE EEE EEE EEE KE KEE KEKE KE KEKE 


DISCOURS PRESIDENTIEL PRESIDENTIAL ADDRESS 


The Story of Isotopes 


H. G. THODE 


E have been told by C. P. Snow that Western intellectual society 

has been split into two groups, the scientists and the humanists, 
which, he says, have ceased to communicate with each other. Snow himself 
says that this is an oversimplification of the state of affairs. Nevertheless, prob- 
lems of communication among peoples in various fields of intellectual 
activity are serious. In regard to this problem of communication, the Royal 
Society of Canada, composed as it is of Fellows from all fields of arts and 
science, can help by providing occasions for joint meetings of all the 
Fellows. The Presidential Address to the society is such an occasion. 

When I began to think about a Presidential Address to the Society, it 
became clear to me that I should speak on a scientific subject regardless 
of how difficult the task seemed. Otherwise, I would only be avoiding the 
problem of communication. 

It seemed particularly appropriate to speak this year on the subject of 
isotopes, since 1960 happens to be the fiftieth anniversary of their discovery. 
The concept of isotopes, new and revolutionary in 1910, is today basic to 
our understanding of the structure of matter. The discovery of isotopes, their 
identification and measurement and finally their application in science and 
technology, is a fascinating story, closely interwoven with the development 
of physics and chemistry over the past fifty years. 

The first direct evidence of the existence of isotopes came from studies 
of the radioactive elements and their transformation products. Some of you 
will recall that the fundamental theory of radioactive disintegration was 
developed by the physicist Rutherford and the chemist Soddy, working as a 
team. From difficult experiments carried out at McGill University between 
1901 and 1903, they concluded that the emission of beta rays (electrons) 
from a radioelement was accompanied by chemical transmutation. Other 
radioelements were found to disintegrate by the emission of alpha rays which 
Soddy and Ramsay showed were, in fact, atoms of the element Helium, 
with an atomic weight of 4 as predicted by Rutherford. Chemical investiga- 
tions made with uranium and thorium minerals revealed a host of trans- 
formation products or radioelements which, like their radioelement parents, 
emitted alpha and beta rays, resulting in further transformation. Although 
the extraction and measurement of a radioelement from a mixture of decay 
products was a difficult chemical task, the importance of unravelling the 
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mysteries of radioactivity was recognized and a number of able chemists 
began working in this field. 

Onc of the big questions was how to fit the many radioelements found 
among the maze of transformation products into the periodic table of 
elements. You will recall that the Russian chemist, Mendeléeff, had shown 
in 1868 that the chemical properties of the elements may be expressed as a 
periodic function of the atomic weight and that the then known elements, 
about seventy, could be arranged in a periodic table. However, in order that 
the elements fall in their proper places, under families of elements of similar 
chemical properties, Mendeléeff had to leave many gaps or empty spaces 
in the table. These spaces, he assumed, represented missing elements. By 
1910, however, most of the spaces were filled with known elements and there 
did not appear to be a place for the many radioelements found among 
the decay products of uranium and thorium. The last of these missing 
elements has now been discovered in nature or produced by nuclear trans- 
formations. 

Soon the chemists investigating the decay products began to find pairs of 
radioelements which were inseparable and appeared to be identical in their 
chemical properties. Boltwood, in 1906, discovered the radioelement ionium 
and found it to have similar chemical properties to thorium although the 
two could be identified by their different radioactive properties. In the 
course of various investigations, other pairs of radioelements had been 
found to be inseparable, by McCoy and Ross in the United States, Svedberg 
in Sweden, Hahn in Germany, Markwald also in Germany, and others. 
However, it was Soddy’s outstanding contribution to carry out special 
researches at the University of Glasgow to clarify this mysterious pheno- 
menon. In his own work he showed that the radioelements thorium X, 
mesothorium, and radium, of different atomic weight, formed an inseparable 
trio. In his publications of 1910 he stressed, for the first time, that the 
inseparability of substances which today we call isotopes was something 
fundamentally new and important. It was clear to Soddy that these radio- 
elements of different atomic weights and radioactive properties, but with 
identical chemical properties, would occupy the same place in the periodic 
table of elements and, in effect, were different atomic forms of the same 
element. This was indeed a revolutionary discovery as the Dalton theory 
that the atoms of the same element are similar and equal in weight had 
been accepted as an article of scientific faith for over 100 years. 

Soddy clearly recognized the general theoretical importance of his dis- 
covery. He suggested that the existence of isotopes was a general phenome- 
non, and that we could also expect the stable elements to be mixtures of 
inseparable substances, or isotopes. However, because of the absence of a 
second radioactive nature, these remained undiscovered. In 1910 he stated 
“Chemical homogenity is no longer a guarantee that any supposed element 
is not a mixture of several different atomic weights or that any atomic weight 
is not merely a mean number.” Soddy further suggested that the atomic 
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weights of isotopes might now be integral. Since earliest times, scientists had 
hoped that all atomic weights would finally prove to be a multiple of that 
of some common building block. Prout, in 1815, had advanced the idea 
that all atoms are aggregates of hydrogen atoms. However, this idea fell into 
disrepute when it was established that many elements possess atomic weights 
which are far from integral. The fact that these elements might now be 
mixtures of isotopes and that the individual isotopes might have integral 
atomic weights revived the unitary theory of matter. However, proof of the 
existence of isotopes among the stable elements remained to the physicists 
who, at this time, were already developing apparatus for the weighing of 
atoms. 

In regard to the radioelements, Soddy made a further giant step forward. 
Between 1910 and 1913 he established the two radioactive displacement 
laws which provided the physical basis for inseparable pairs of elements or 
isotopes. In other words, he was able to explain the cause of isotopes in the 
region of the heavy elements. According to the first rule which Soddy enun- 
ciated in 1911, the daughter element formed when a radioelement emits 
an alpha particle or helium nucleus is displaced two places to the left in the 
periodic table and is 4 units lighter in atomic weight. On the other hand, 
the second displacement law discovered independently by Soddy and Fajans 
stated that if a radioelement in its decay process loses one electron (or beta 
ray) from the nucleus, a daughter element is produced which is displaced 
one place to the right in the periodic table, without any change in atomic 
weight. It is obvious, therefore, that if a radioelement parent loses two beta 
rays and one alpha ray in three successive steps, the final daughter will 
occupy the same place in the periodic table as the original parent element 
but will be 4 mass units lighter. In other words, an isotope of the parent 
element has been produced. 

Beautiful confirmation of the displacement laws and of the isotope con- 
cept came from determinations of atomic weight of lead from uranium and 
thorium minerals. Independent results of Soddy, Hoenigschmit, and T. W. 
Richards showed that lead from very pure uranium and thorium minerals 
had atomic weights of 206 and 208 respectively, as predicted by the dis- 
placement laws. Since ordinary lead had an atomic weight of 207.2 it was 
assumed to be a mixture of the two lead isotopes of atomic weight 206 and 
208 in such a proportion as to give the mean value of 207.2. Today we 
know that lead is a mixture of 4 isotopes, lead 204, 206, 207, and 208. 

We are told by the late F. Paneth, a well-known German radiochemist, 
who worked with Soddy in Glasgow as a student, that the name isotope 
which Soddy gave to the inseparable atomic forms of an element was given 
to him by a _ school-teacher to whom he explained during a walk that the 
substance to be named occupied “the same place” in the periodic table. 
The word “isotope” is, of course, a combination of the two Greek words 
meaning same or equal place. Paneth deplored the fact that the term 
isotope is used indiscriminately today in reference to any radioactive 
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substance. He pointed out that one substance in isolation can no more 
claim to be an isotope than an only child can be a brother. 

Perhaps a few words about Soddy would be in order on this fiftieth anni- 
versary of his discovery of isotopes. Our last contact with him was through 
a former student, Professor F. Paneth, who paid tribute to Soddy on his 
eightieth anniversary at the First International Conference on Radioisotopes 
in Paris in 1957. According to Paneth, Soddy did not receive due credit for 
his achievements. Although Soddy made a most important contribution to 
our understanding of radioactivity and played a decisive role in his joint 
work with Rutherford at McGill, nevertheless, in some later books Soddy’s 
name did not appear in connection with these early successes. Rutherford 
was given the sole credit. This, as was pointed out by Paneth, illustrates an 
old truth known to students of the history of science that great reputations 
tend to absorb the smaller ones. Although Rutherford himself always gave 
full credit to his colleagues, Soddy became very bitter in later years and 
resented the dominant role physics assumed in radioactive research. 

Although his retirement from chemistry was premature, Soddy had a 
brilliant career. He had been the first to see the theoretical importance of 
what had been until then scattered observations and it was therefore fitting 
that he should christen the phenomenon of isotopy and that he was 
awarded the Nobel prize in 1921. After his brilliant successes everyone 
expected him to become the leader of a strong school of radiochemistry 
in a position perhaps similar to that of Rutherford on the side of the physicists. 
However, this never happened. Although he later held a chair in chemistry 
at Oxford, he became interested in “home rule for Ireland” and “Votes 
for Women” and wrote books in the field of economics and _ political 
economy. He wrote excellent prose but had little success in this field and 
became more and more embittered. In 1936 he retired and England lost the 
hope that this great man and his pupils would establish a permanent school 
of radiochemistry. The need for such a school became painfully apparent 
after the discovery of fission in 1939 by the German radiochemist Otto 
Hahn, a contemporary of Soddy and also a Nobel Laureate. In the estab- 
lishment of the first British-Canadian Atomic Energy Project in Montreal 
in 1942-43, it was necessary to draw heavily from the Joliot-Curie School 
in Paris and the German chemist Paneth, a refugee from Nazi Germany, 
then at Durham, was called to head the chemistry group. 

As mentioned earlier, the physicists were already developing apparatus 
in 1912 for weighing atoms. J. J. Thomson of Cambridge had established 
that the positive ray particles produced by introducing different gases into 
an electric discharge tube were massive fragments remaining after the 
removal of one or more electrons. In other words, these positive rays were 
positively charged atoms or molecules. By passing a beam of these positive 
ions or charged particles through deflecting electric and magnetic fields, they 
could be sorted out according to mass and recorded on a photographic 
plate. In the first positive ray apparatus of Thomson, particles with the same 
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charge and mass struck a photographic plate on a parabolic line regardless 
of their velocity. This meant that different parabolas were obtained for 
singly charged particles of different mass and in any given experiment the 
relative weight of a particle could be determined from the position of the 
parabola on the plate. 

The positive ray apparatus therefore provided a means for determining 
the atomic weight of an element. Thomson, in his first investigation of the 
element neon obtained photographs with lines corresponding to atomic 
weights 20 and 22. This was the first evidence for isotopes among the stable 
elements. However, Thomson had some doubts as to the interpretation 
of the two lines and urged F. W. Aston, then at Cambridge, to investigate 
the matter further. The line at 20 was considered to be due to atoms of neon 
since the atomic weight of neon was known to be 20.2. But what about 
line 22? Was it another element present as an impurity, or was it a com- 
pound of neon and hydrogen (NeHz) of molecular weight 22? 

After an interruption due to World War I, Aston devised a more refined 
instrument called a mass spectrograph in which the positive rays were focused 
as well as analysed. This instrument had a much higher resolution than the 
positive ray apparatus of Thomson and it enabled him to distinguish between 
a line at atomic weight 20 and a possible line at 20.2. Finally, in 1919, 
Aston was able to prove conclusively that neon was a mixture of two isotopes 
since neither of the two lines he obtained for neon, one at 20 and the other 
at 22, had atomic weights corresponding to the atomic weight of atmo- 
spheric neon. In the same year, Aston confirmed the whole number rule of 
atomic weights by demonstrating that chlorine with a fractional atomic 
weight of 35.46 was indeed a mixture of two isotopes with atomic weights 
35 and 37 in the proportion of 3 to 1 which accounts for the atomic weight 
of the natural mixture. 

Meanwhile a different type of mass spectrograph had been constructed 
by A. J. Dempster, a Canadian at the University of Chicago. His apparatus 
was particularly suited for solid samples and in 1920 he discovered and 
measured the abundances of the isotopes of magnesium. From 1920 on, pro- 
gress was rapid. Both Aston and Dempster developed new and improved 
mass spectrographs and continued to make new discoveries. 

By 1932, practically all the elements had been investigated. Today the 
known stable elements consist of mixtures of from 1 to 10 isotopes, and the 
formation of these gives the existence of about 300 types of atoms (atomic 
species) in addition to all the radioactive species. Aston, who played a 
most important role in the identification and measurement of isotopes 
and often referred to as the father of mass spectroscopy, received the 
Nobel Prize in chemistry in 1922. Unfortunately, Aston, a wealthy bachelor, 
preferred to work alone. As a result, he did not leave any students to 
carry on the work in the field of mass spectroscopy after his retirerment. 


However, with the advent of atomic energy, mass spectroscopy began to 
flourish again in England after a lapse of more than a decade. 
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In spite of the early success of the mass spectrograph method for weighing 
atoms and thus identifying isotopes, certain rare important isotopes which 
had been predicted remained undiscovered. In the twenties, physicists and 
chemists interested in the wavelengths of light absorbed and emitted by 
atoms and molecules found that the substitution of an atom of larger 
atomic weight (an isotope) into a molecule caused a shift in wavelengths 
of the light emitted or absorbed by the molecule. This so-called isotope 
effect in molecular spectra provided a powerful method for investigating 
isotopes. 

In the molecular spectrum of oxygen additional wavelengths were 
found which could not be classified using the usual formulae, but if one 
assumed that one of the two atoms of oxygen in the oxygen molecule had an 
atomic weight of 18 instead of 16, these lines could be accounted for 
exactly. In this way, oxygen was shown to be a mixture of three isotopes 
with atomic weights 16, 17, and 18 (Giauque and Johnson 1928), the 
17 and 18 varieties of oxygen being quite rare. In the same way, King and 
Birge demonstrated the existence of a rare isotope of carbon, C'*, and Naude 
and also Hertzberg the rare isotope of nitrogen of atomic weight 15. 

Finally, in 1932, using an atomic spectra method, Harold C. Urey dis- 
covered the rare isotope of hydrogen of atomic weight 2. The discovery of 
the isotope of hydrogen, the so-called “heavy hydrogen” or deuterium, 
excited great interest in scientific circles because of the important roles 
which hydrogen plays in the sciences of chemistry, physics, and biology. 
Hydrogen is not the most abundant element on earth—that position goes 
to oxygen—but it is one which is present in more compounds than any other. 
Moreover, it is present in many of the substances we meet in our scientific 
studies and everyday life. Water, for example, which consists of one atom of 
oxygen and two of hydrogen, is the most common liquid on earth and is 
used extensively in scientific work. A very large fraction of all scientific 
researches in chemistry and physics deals in one way or another with the 
element hydrogen and its compounds. For these reasons, a new hydrogen, 
a new water, made possible some very interesting studies in the major 
sciences. It was not surprising, therefore, that in 1934 Harold Urey was 
awarded the Nobel Prize in chemistry for the discovery of heavy hydrogen. 

The period from 1930 to 1934 was an exciting time in physics and 
chemistry and might be labelled the beginning of the atomic age. Researches 
into the field of induced radioactivity led to the discovery of many artificially 
produced radioisotopes which in 1932 resulted in the discovery of a new 
fundamental particle of nature, the neutron, a particle of zero charge and 
unit mass. 

It was, of course, Rutherford and Soddy working at McGill in 1903 with 
the natural radioelements who demonstrated that atoms were not indestruc- 
tible. ‘Their experiments showed that radioelements must be undergoing 
spontaneous transformation from one chemical atom to another as radiations 
are emitted. Radioactivity, so Rutherford and Soddy said, may be con- 
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sidered as a manifestation of subatomic chemical change. The word “sub- 
atomic” suggests that the idea of a nuclear atom was beginning to take shape 
in 1903, although it was not until 1911 that Rutherford put forward his 
idea of the nuclear atom to explain the wide angle scattering of alpha 
particles. 

In 1919 Rutherford succeded, for the first time, in disturbing the stability 
of ordinary nuclei when he showed that high energy alpha particles from 
radioelements could cause an alteration in the nucleus of an ordinary 
element. Specifically, he succeeded in changing a few atoms of nitrogen 
into oxygen. At the same time hydrogen nuclei or protons were produced, 
indicating that protons, although not involved in natural radioactive 
processes, could be knocked out of atomic nuclei. 

In the decade that followed, many elements were bombarded with alpha 
particles and similar results were obtained. One series of such experiments 
led to the discovery of the neutron by Sir James Chadwick in 1932. This 
particle of zero charge and unit mass provided the final link in the explana- 
tion of isotopes and is referred to as the theme song of the present atomic 
energy development. Although the neutrons had been predicted indepen- 
dently by Rutherford and Harkins in 1920, they eluded discovery for twelve 
years because they are uncharged, are very penetrating, and cannot be 
observed directly. Bothe and Becker in Germany and Irene Curie and 
F. Joliot in France had produced a penetrating radiation by the bombard- 
ment of light elements with high energy alpha particles, which they 
assumed to be high energy gamma radiation (electromagnetic radiation). 
However, it remained for Sir James Chadwick to show that this penetrating 
radiation indeed consisted of uncharged particles of unit mass. It was 
clear from Chadwick’s discovery that neutrons, as well as protons, were 
unit building blocks of atomic nuclei. 

According to our present philosophy of atoms, the lightest element, 
hydrogen, consists of a single proton in its nucleus, which has unit positive 
charge and unit mass. To balance this unit positive charge it has one 
planetary electron, a unit negative charge of very small mass, circling 
about the nucleus. Helium, the second lightest element, consists of an 
atomic nucleus with two protons and two neutrons. It therefore has a 
mass of 4 and a charge of 2. To balance its nuclear charge, each neutral 
atom of helium therefore has two electrons travelling about the nucleus. 
In this way, by adding neutrons and protons to the nucleus we can build up 
the ninety-two elements in nature. Element 92, uranium, has for one of its 
isotopes 92 protons and 146 neutrons, giving it a mass of 238. There are, 
of course, 92 electrons travelling about the uranium nucleus. 

It is the number and configuration of electrons about the nucleus which 
characterize the chemical properties of an element and its position in the 
periodic table. But we can add a neutron to the nucleus of an atom and 
change its atomic weight without changing its charge and therefore without 
changing the chemical properties of the substance. In other words, isotopes 
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can be accounted for. For example, light hydrogen has one proton in its 
nucleus. The addition of a neutron to the nucleus increases the mass but 
does not change the charge or chemical properties, and it is therefore 
still hydrogen. An atom of hydrogen, having a mass of two is, of course, the 
heavy isotope of hydrogen discovered by Urey. Hydrogen, the lightest ele- 
ment, is a mixture of two stable isotopes with masses | and 2. 

In the same way, uranium, with 92 protons, is a mixture of isotopes with 
atomic weights 238, 235, and 234 having 146, 143, and 142 neutrons in 
their nuclei, respectively. There are for each element only certain configura- 
tions of neutrons and protons which give stable atoms. If there are too 
many or too few neutrons for a given atomic number (number of protons) 
then the nucleus is unstable. Such unstable atoms give off radiation and 
thereby revert to a stable configuration, and we say these atoms are 
radioactive. 

In the bombardment of stable atoms with high energy particles, such as 
protons and alpha particles, new products are produced and in many 
cases these are radioactive. Joliot and Irene Curie, in 1933, were the first 
to produce artificial radioactive isotopes and to identify them as such. Since 
then, many radioactive isotopes have been produced throughout the periodic 
table of elements. Until 1942 the cyclotron, a machine for accelerating 
hydrogen nuclei or protons as atomic projectiles, was considered the most 
efficient instrument for atomic transformation. Today this title goes to the 
uranium pile or nuclear reactor with its superior output of neutrons. 

Immediately after the discovery of the neutron it was recognized that 
here was a particle of zero charge which could slip into the nucleus with 
ease and be captured since there would be no electrostatic repulsion between 
it and the positive nucleus as in the case of protons and alpha particles. 
Fermi and his co-workers in Rome effected many nuclear transformations by 
irradiating stable elements with neutrons. A typical transformation is the 
production of cobalt 60 by the bombardment of stable cobalt 59 with 
neutrons. Cobalt 60, which is used in cancer therapy, has too many neutrons 
for the number of protons to be a stable configuration. It therefore reverts 
to a stable nuclide of nickel by the emission of a beta ray or electron which 
transforms a neutron into a proton within the nucleus. 

Today almost any element can be rendered radioactive by neutron irradia- 
tion and with the nuclear reactor these radioisotopes can be produced on a 
large scale. These radioactive isotopes and radioactive elements such as 
elements 43 and 61 missing in nature should no longer be considered second- 
class citizens because they can be produced in large quantities and some of 
them will be around for a long time because of their long half-lives. For 
example, cobalt 60 can be produced in quantity and only half of it disinte- 
grates every five years. Today some 1,000 radioactive atomic species or 
nuclides have been identified in addition to about 300 of the stable variety. 
The discovery and identification of new radioisotopes has been an interesting 
game and new ones of very short half-lives are still being found. 
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The identification and investigation of the properties of these new atomic 
species are, of course, of interest in our studies of nuclear systematics and 
in our understanding of nuclear structure. But isotopes, both the radio- 
active kind and the separated stable isotopes, have had a tremendous impact 
on science and technology because of their use as tracers. For this, radioactive 
isotopes have the great advantage that they can be identified and measured 
in small amounts with ease and accuracy. 

A radioactive isotope behaves chemically in the same way as the stable 
non-radioactive form of the same element. We might say that the two 
isotopes or atomic species behave as identical twins—where one goes the 
other goes. However, the radioactive species gives off characteristic radiation 
and at all times it can be identified or located. In other words, it may be 
used as a tracer. After a radioisotope has been introduced into the system, 
the human body for example, its movement, behaviour, and fate can be 
followed from source to ultimate destination and in many cases this can be 
done without resorting to the normal chemical analysis that would destroy 
or kill living tissue. The ability to follow dynamic complex processes makes 
radioisotopes invaluable tools for scientific studies of all kinds and, in 
particular, for life science studies. For example, the human body is a seeth- 
ing mass of complex interrelated chemical processes and it is only with 
tracer isotopes that we can hope to unravel them. 

Dr. W. F. Libby has stated that radiocarbon for tracer studies is so 
important that its production by atomic reactors justifies the total expendi- 
tures of the atomic bomb projects during the war. However this may be, 
radioactive isotopes make it possible to obtain information which could not 
have been obtained in any other way. For instance, Rudolph Schoenheimer 
of Columbia could not have revealed the dynamic nature of protein meta- 
bolism without the use of tracers. By labelling proteins and amino acids in 
our food with the heavy isotope of nitrogen and following its fate he was 
able to show that there was a complete turnover of protein nitrogen in the 
body every 6—7 days. 

For well over 100 years scientists have wondered how plants store up 
energy from the sun in the form of chemical energy as they synthesize 
sugars, starches, and proteins. It was known that plants absorb carbon 
dioxide and liberate oxygen during photosynthesis, but the mechanism of 
this complex process remained unknown until Calvin of California studied 
the process thoroughly, using radioactive carbon as a tracer. Again, in the 
field of agriculture, Spinks of Saskatchewan, using fertilizer labelled with 
radioactive phosphorus, was able to determine the proportion of added 
phosphate fertilizer and soil phosphate used by the plant during various 
stages of growth. This kind of information which has saved the farmers many 
millions of dollars could not have been obtained without the use of a radio- 
active tracer. 

Diagnostic tests and routine treatment in medicine are outgrowths of the 
use of the isotope tracer technique. These include diagnosis and treatment 
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of thyroid disease, measurements of blood volumes, determination of cardiac 
output and blood circulation times, studies of rate of production and average 
life of blood cells, and diagnosis of pernicious anaemia. 

There are, of course, many other uses of isotopes in science, agriculture, 
industry, and medicine and many new uses still to be discovered. Only the 
number of scientists and technologists trained in isotope techniques limit 
their use, because almost any good scientist can sit down and think of 
a new application. The economic importance of radioisotopes can be calcu- 
lated from the experience of American industry. The tangible contribution 
of radioisotopes to the economy of the United States from industrial uses 
was estimated to be $500,000,000 for the year 1957 and this figure appears 
to be approaching $1,000,000,000. 

An entirely different aspect of isotope research which is of theoretical 
and practical importance has to do not with the similarities of the isotopes 
and their chemical properties, as in the case of their use as tracers, but with 
the small differences which have been shown to exist between the isotopes 
of the light elements. 

Isotopes were, of course, discovered as element pairs which could not be 
separated chemically and for twenty years after their discovery, all efforts 
to separate them by chemical means failed. Determinations of atomic 
weight of the stable elements showed these to be constant in nature indicat- 
ing little or no fractionation in natural processes. It is not surprising, there- 
fore, that in spite of evidence to the contrary, some modern textbooks still 
refer to isotopes as being identical in their chemical properties and give 
fixed values for isotope abundances in nature. Actually, the isotopes of the 
light elements do differ slightly in their chemical properties and this fact 
has introduced some interesting possibilities. With the discovery of the 
isotopes of the light elements just before 1930, and in particular with Urey’s 
discovery of deuterium or heavy hydrogen in 1932, it became clear that 
differences in the chemical properties of the isotopes of these elements 
could be expected because of the large percentage mass difference between 
them amounting to 100 per cent between the hydrogen isotopes of masses 
1 and 2. It was soon shown by theory and experiment that the isotopes of 
the light elements did differ in their chemical properties and that separation 
of these isotopes by chemical means was possible. Urey and his co-workers 
investigated this field thoroughly during the mid thirties and succeeded in 
developing chemical methods for the separation of isotopes of hydrogen, 
carbon, nitrogen, oxygen, and sulphur. These methods proved most success- 
ful and today these separated isotopes are now articles of commerce. 

This information is disconcerting to the student who has learned that 
isotopes are identical in their chemical properties and behave like identical 
twins. However, we must accept nature as we find her and exploit the 
differences in isotopes just as we have exploited the similarities. As a result 
of these small differences in chemical properties, the isotopes of the light 
clements are separated to some extent in natural processes. The amount of 
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this separation, which can be followed with modern mass spectrographs 
which weigh and measure atoms, depends on the nature of the chemical 
process involved. For example, in the case of carbonate and water, both 
substances contain oxygen. The heavy isotope of oxygen, oxygen 18, is 
favoured in the carbonate whereas the oxygen 16 is favoured in the water. 
This means that if you shake carbonate and water together in a glass, there 
will be about 3 per cent more of the heavy variety oxygen 18 in the carbo- 
nate than in the water after equilibrium has been established. The extent 
of this effect depends on temperature, that is, the lower the temperature 
the greater the enrichment of O'* in the carbonate, and therefore we have 
a means of determining temperature or an isotope thermometer. This 
has practical application in the study of the history of earth. In nature 
carbonate is deposited from year to year on the bottom of the sea to build 
up limestone rock. By measuring the O** content of limestone rock we can 
determine the temperature of the sea at the time the limestone was laid 
down millions of years ago. By the use of this method it has been found that 
the average temperature of the sea around the British Isles varied 
from 60 to 75 degrees over the Cretaceous period in geological time about 
70 million years ago. In general, low temperatures at the beginning and 
end of the period and higher temperatures in the middle were found. Some 
significance can be attached to these findings because the beginning and 
end of this period have been associated with drastic changes in records of 
plant and animal life in the rocks. 

A fascinating study was made in recent years of the O'* content in the 
carbonate shells generated by marine animals. The subject of investigation 
was a Jurassic Belemnite, an extinct animal which flourished 120 million 
years ago. Successive growth rings of the shells showed a cyclic variation in 
the heavy oxygen content which were associated with the seasonal variations 
in temperatures. This oxygen isotope study therefore not only gives us infor- 
mation about climatic condition in various parts of the world millions of 
years ago, but also tells us something about the lives and habits of animals 
that are now extinct. 

A similar story may be told about successive layers of ice in the polar ice- 
caps. S. Epstein of California Institute of Technology, a former Canadian 
who studied at McGill and McMaster, found that the O** content of the 
ice is very low in the arctic regions as compared to the water at the equators 
and that the actual value in an ice-cap varies in a cyclic fashion with depth 
just like the rings in a tree. The explanation is quite simple. The whole 
world is a distillation apparatus. Water is evaporated from the boiler, water 
at the equator rises into the upper atmosphere, and spreads out toward 
the poles. The heavy oxygen isotope is favoured in the liquid and is there- 
fore depleted in the vapour. As rain falls at the different latitudes, the vapour 
left spreading out toward the poles becomes more and more depleted in 
the heavy isotope. The extent of this depletion of the isotopes will depend 
on the difference in temperature between the equator and the poles. There- 
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fore, the depletion of oxygen 18 in the snow and ice in the arctic will be 
higher in winter than in summer. These seasonal fluctuations have shown 
up in the layers of ice in the Greenland Glacier. From such studies estimates 
of the age of glaciers can be determined by simply counting O'* concentra- 
tion rings and information about glacier flow can also be obtained. Already, 
studies of the distribution of the oxygen isotopes in natural samples have 
led to important advances in meteorology, glaceology, and geology and much 
remains to be done. 

The story of the sulphur isotopes in nature has also been quite exciting. 
Although the ratios for the sulphur isotope for terrestrial samples vary by 
10 per cent, depending on their source, the same ratios are remarkably 
constant for sulphur in meteorites. The results indicate that when the 
earth was formed it had the same pattern of sulphur isotopes as we now 
find for meteorites, but that since that time the sulphur isotopes in the 
earth’s crust have been fractionated by biological and geological processes, 
some materials in the meteorites being enriched and others depleted in the 
heavy isotopes. On the other hand, the results indicate that the sulphur 
in meteorites has not been subjected to the same processes as the sulphur 
in the earth and no fractionation of the isotopes has occurred. It turns 
out that fractionation of the sulphur isotope in nature occurs largely through 
the biological sulphur cycle and specifically in the bacterial reduction of 
sulphate or gypsum which occurs in the muds of lakes and seas. The fact 
that the most ancient sedimentary rocks show little or no isotope fractiona- 
tion suggests that the sulphur bacteria, perhaps one of the earliest forms 


of life, did not exist when those sediments were formed. We can expect 
rapid advances in the field of isotope geology in the future. The principles 
of isotope fractionation are well established and it is clear, therefore, that 
isotope abundance measurement of natural samples can provide information 
concerning the origin, the mode of formation, and the extent of alteration 
of rocks and minerals. 


Radioactive isotopes in nature are most useful in dating major geological 
events in the history of the earth’s crust. Since radioactive isotopes decay 
at immutable rates according to the radioactive decay laws, their concen- 
trations are decreasing in time. Simultaneously their decay products are 
increasing with time. Because the rates of decay for the natural occurring 
radioisotopes are known, the ages of ores and minerals containing these 
radioisotopes can be determined from their concentrations and the concen- 
tration of their end products. For example, the age of a uranium mineral 
can be calculated simply from the ratio of uranium to its end products 
which are isotopes of lead. In the same way, the naturally occurring radio- 
active isotope of rubidium decays to an isotope of strontium and minerals 
containing these elements can be dated from the time of their formation by 
isotopic studies. These methods are now being used extensively by geologists 
and geophysicists to date rocks and minerals of all kinds. Out of this work 
will come a much more accurate and complete picture of rocks and minerals 
and the genetic relationship between them. 
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There are also short-lived isotopes in nature which are of special interest. 
These are isotopes that, although decaying at a relatively rapid rate, are also 
being formed by some nuclear process. Radiocarbon or C™ is one of these. 
Libby, Anderson, and Grosse, in the United States, discovered that radio- 
carbon is created in the upper atmosphere by powerful cosmic rays coming 
from outer space. These rays produce, among other products, neutrons 
which then react with the nitrogen of the atmosphere to produce radiocarbon 

C'). The radiocarbon then descends to the lower levels of the atmosphere 
in the form of carbon dioxide where it is absorbed by plants in their growing 
process. The concentration of the radiocarbon in the atmosphere remains 
more or less constant, that is to say, a steady state has been reached where 
the decay rate and formation rates are equal, and therefore all carbon in 
living contact with the atmosphere will have the same ratio of radiocarbon 
to the stable carbon, | per trillion. Like all radioactive isotopes, radiocarbon 
breaks down at a fixed rate. Half of it disintegrates in 5,580 years, half of 
the remainder disappears in another 5,580 years, etc. After 33,000 years 
only about 1/64 of the original amount is left. However, even this minute 
amount can be measured. 

In living plants and animals, radiocarbon (C"*) is constantly disintegrat- 
ing and being replaced. However, after death, C’* continues to disintegrate 
but is no longer renewed. Consequently, the time that has elapsed since 
death can be measured by determining how much C"* is still present in 
proportion to the stable carbon isotopes which do not disintegrate. If the 
C' has dwindled to one-half of its original ratio, then the remains are 
5,580 years old. The C** method of dating was checked by Willard Libby by 
the testing of wood from Egyptian tombs. Among the oldest C™* dates in 
North America is that for sage brush rope shoes found in Fort Rock Cave, 
Oregon, which were found to be 9,000 years old. Previously, archaeologists 
had carried the story back only to 2,400 years B.c. from records and relics 
in Peru. Now with the C'* method of dating, born of the atomic age, 
archaeologists are learning to date with great precision the remains of 
animals and man-made relics from the ice age itself. 

Finally, studies of the radioactive isotopes and decay products in the 
surface of meteorites, which are formed by radiation in space, make it 
possible to estimate the length of time these meteorites have travelled in 
space before falling into the earth. Preliminary results of such investigations 
indicate that the iron-nickel meteorites have been in outer space about 
4.5 billion years, about the same age as the earth. On the other hand, the 
stone meteorites appear to be much younger and Urey has speculated that 
they might come from the moon. Confirmation of this will require that we 
send a geologist to the moon to get a sample. 

Although Soddy realized the importance of his idea of isotopes in 1910, 
he could hardly have foreseen the impact of the concept of isotopes or of 
the practical applications of isotopes to science and technology over the 
next fifty years. In 1910, a few isotopes were indicated among the heavy 
radioelements and less than 100 atomic species were known. Now we have 
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some 1,300 atomic species, 300 of the stable variety and about 1,000 of the 
radioactive kind with which to work. 

Today, instruments to identify and measure both radioactive and stable 
isotopes are available commercially, not only as research tools for the 
physicists and chemists, but as analytical tools for application in all fields 
of science. With this wide and diversified use of isotopes, we can expect 
even greater scientific and technological advances in the future. It is not 
possible to predict what important discoveries lie ahead but we can be 
certain that the results of further investigations will be amazing, exciting, 
and practical. 
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Manly Benson Baker 
1877-1958 


ANLY BENSON BAKER died in Kingston, Ontario, on August 4, 

1958, in his eighty-second year. From 1896 until a few months before 
his death, for the remarkable total of sixty-two years, Dr. Baker’s life was 
devoted to the study and teaching of geology at Queen’s University. During 
his lifetime he saw, and helped, the School of Mining, established in 1893, 
grow and develop into one of the leading schools of Applied Science in this 
country. In 1949, in recognition of his long service to Queen’s, Dr. Baker 
was given the Montreal Medal by the Montreal alumni of Queen’s Uni- 
versity, an award coveted by all Queen’s men. In the same year he was also 
awarded the degree of Doctor of Laws by his Alma Mater. 

Professor Baker was born March 23, 1877, and raised in Stratford, 
Ontario, the third child in a family of four boys and two girls. His mother, 
Eliza Mills, was a descendant of United Empire Loyalists who came from 
Ogdensburg, New York, and his father, Henry Baker, was a native of 
Stratford and the son of a Devonshire man. 

Baker attended public school in Stratford, and, when twelve years old, 
passed the entrance examinations for Stratford Collegiate Institute, standing 
fifth in a class of one hundred and five successful students. During collegiate 
years his health was not of the best; to build his physique, his father, a 
carpenter, had him leave school for two years to help in the carpentry shop 
and in building. This change evidently had the desired effect, for during 
his last years at collegiate he played hockey and golf, was interested in speed 
skating, was one of a curling team made up of members of the Baker 
family, and played full-back on the Stratford Association team. 

In 1896, following matriculation, Baker registered in the School of 
Mining at Queen’s. There, under Willet G. Miller, Professor of Geology in 
the newly formed School, Baker found his life’s work. He admired Miller 
greatly, and collected much biographical material relating to this eminent 
geologist. One suspects he may have intended writing Miller’s biography, 
but apparently the project was not carried beyond the collection stage. 

Baker graduated in 1900 with an Honours B.A. and the medal in geology. 
He was appointed demonstrator in geology, continued his studies, and 
obtained a B.Sc. in geology in 1902. In 1906 he was appointed lecturer in 
geology and chemistry. In 1907, following a summer spent at Heidelberg 
studying under Rosenbusch and Victor Goldschmidt, he was appointed 
Acting Professor to fill the vacancy created when R. W. Brock left to join 
the Geological Survey of Canada. Two years later, when he was just thirty- 
two years old, he was confirmed Head of the Department, a position which 
he held until forced by a coronary thrombosis to retire in 1944. He made 
a good recovery, and was asked to continue as Professor Emeritus and 
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Curator of Miller Hall Museum, positions which he filled until a few 
months before his death. He had then been continuously at Queen’s for 
nearly two thirds of a century. 

While a student at Queen’s, Baker again played full-back on the Uni- 
versity Association team and in 1901 he became heckey coach. By 1909 he 
had built a team which won the Intercollegiate Championship in Canada, 
and then went on to defeat the Yale hockey team, the American Inter- 
collegiate champions of that year. In 1910, and again in 1914, still under 
Baker’s coaching, the Queen’s team won the Intercollegiate Championship. 

Baker’s first field work was as a member of one of ten parties sent to 
survey the large area, then mostly unexplored and crossed only by Indian 
trails, which lies between Lake Timiskaming and James Bay and extends 
westward from the Quebec boundary to Lake Nipigon. This survey led to 
the construction of the Timiskaming and Northern Ontario railway, now 
the Northern Ontario railway, and settlement of the northern Ontario clay 
belt. During construction of the railway Fred LaRose discovered, in 1904, 
the remarkably rich ores of silver and cobalt at the place later named Cobalt 
by Miller. The Cobalt rush was followed by discoveries, in rapid succession, 
of gold ores at Porcupine and at Kirkland Lake, and of copper-gold ore at 
nearby Noranda. These, the first major mining areas discovered in the 
Canadian Precambrian Shield, marked the beginnings of Canada’s de- 
velopment into a great mining country. Miller, by 1902 Provincial Geologist 
for Ontario, was in the thick of the development. Baker, as Inspector of 
mining claims in Cobalt until 1923, and working during summers as field 
geologist under Miller, was also directly involved in the beginning of metal 
mining in eastern Canada. Thus began the close association between the 
Canadian mining fraternity and Queen’s, an association which has con- 
tinued to the present day to their mutual benefit. 

Baker’s geological reports cover such diverse subjects as the geology of 
the Lake Abitibi area, clays and clay industry in Ontario, iron and lignite 
of the Mattagami basin, the occurrence and development of corundum, the 
geology and mineral deposits of the Kingston area, the geology of Leeds 
township, gold deposits of the Long Lake gold mine, and the nickel deposit 
of the Alexo Mine, Timiskaming District. It is interesting to note that in 
1906 he deduced that varved glacial clays represent cyclical annual deposits. 
In this deduction, apparently made independently, he had been preceded 
by one year by Charles P. Berkey. 

Baker was a member of the Canadian Institute of Mining and Metallurgy 
(1908), Fellow of the Geological Society of America (1911), Fellow of 
the Royal Society of Canada (1931), and President of Section IV (Geo- 
logical Sciences) of that Society in 1943. In 1949 he was appointed a 
director of the Royal Ontario Museum in Toronto. He was an active mem- 
ber throughout his life of Sydenham Street Methodist, later Sydenham 
Street United Church, and for several years served as Chairman of its Music 
Committee. 
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As a teacher Professor Baker had a notable facility for simple, interesting 
exposition of geological phenomena and principles. As a member of the 
staff he was respected and admired by his colleagues for his clear and 
forthright discussions and good judgment, and for his industry, foresight, 
and whole-souled interest in development of the Faculty of Applied Science. 
The present Department of Geological Sciences at Queen’s stands as a 
tribute to his ability, energy, and devotion during its formative years.* 


J. W. Amprose 


*Material for this memorial was obtained from a number of sources, in particular, “A 
Memorial to Dr. Baker” by J. E. Hawley, published in the Bulletin of the Canadian 
Institute of Mining and Metallurgy, 1958, pp. 595—6, and a biographical sketch in 
Queen’s Profiles, by David G. Dewar, 1951, pp. 15-22 








Joseph Austen Bancroft 
1882-1957 


HE death of Dr. J. Austen Bancroft on December 11, 1957, at 

Johannesburg, South Africa, brought to a close the brilliant career of 
one of the oldest and most distinguished fellows of Section IV of this 
Society. Dr. Bancroft was born on April 8, 1882, at North Sydney, Cape 
Breton, Nova Scotia, and was the second of eight children of the Reverend 
James Bancroft. 

His university career started at Acadia which awarded him the A.B. 
degree and gold medal for highest standing in 1903. He proceeded to Yale 
on a fellowship, and three years later, in 1906, received his A.M. degree 
there. ‘Then, on the advice and with the backing of his professors, he went 
on to McGill to continue his graduate studies under Dr. Frank D. Adams, 
and to assist in the department of Geology there. For the next twenty-three 
years he was intimately associated with that department at McGill. The 
summer of 1908 was spent at the University of Leipzig in Germany, and 
that of 1910 at the University of Bonn. He received his Ph.D. from McGill 
in 1910. 

In 1910 he met Mlle. Jeanne Poirier of Paris on the boat returning from 
Europe; they became deeply enamoured and were married a few months 
later. 

Dr. Bancroft was a most enthusiastic and inspiring teacher and many 
outstanding geologists developed their interest in geology and then their 
skills under his masterful guidance. 

Between 1910 and 1916 he devoted his summers to field work for the 
Geological Survey of Canada, and for the Quebec Department of Mines— 
work along the coastal areas of British Columbia, in Northern Quebec, and 
in the Eastern Townships of Quebec. In 1917 he reported on the bauxite 
deposits of British Guiana for private interests, and during the summers of 
1918 and 1919 made an exhaustive study of the copper deposits at Anyox, 
B.C., for the Granby Consolidated Mining, Smelting and Power Co. So 
impressed was the company by his work at Anyox that they offered Dr. 
Bancroft a full time position as assistant general manager of the company, 
an offer he was inclined to accept, but the promise of greatly increased 
facilities at McGill to develop the department of Geological Sciences, so that 
graduate teaching and research could be carried out at a high level, induced 
him to remain with the department and to begin at once to plan and co- 
ordinate courses leading to the Ph.D. degree in Geology, and to order new 
equipment necessary to that end; a new building to provide ample room 
for this objective was promised, to be started in 1921. 

It became apparent in 1921, when plans were prepared for the new 
building, that the University simply had not sufficient funds available to 
build and endow such a building for the department at that time, and the 
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plans had to be postponed indefinitely. This was a great disappointment for 
Dr. Bancroft and he lost most of his interest and enthusiasm for the uni- 
versity work, and became more and more interested in field work for outside 
mining interests. He retained his position as Dawson professor of Geology 
and head of the department but secured repeated leaves of absences from 
the University for the sessions 1921, 1922, 1925, and 1926 to carry on as 
acting assistant general manager and consulting geologist for the Granby 
Consolidated Company. In 1927 he secured further leave of absence to go 
to South Africa to organize an extensive geological survey of Northern 
Rhodesia for the Anglo American Co.; he found the work so much to his 
liking that he resigned from McGill and devoted the rest of his life to work 
in South Africa. 

The investigation in Northern Rhodesia was a major undertaking, cover- 
ing an area of 160,000 miles; it lasted from 1927 to 1935 and it is reported 
that 167 geologists and about 30 prospectors were engaged in the work. 
Among the mineral deposits that were brought to light were the large bodies 
of copper ore at Nkana, Nchanga, and the Bancroft Mine. 


By 1931 Bancroft had been transferred from the Anglo American to the 
British South Africa Company without in any way changing the scope o1 
character of his duties. By 1936, with the fulfilment of the original programmes, 
the tempo of exploration had greatly decreased and he rejoined the Anglo 
American as Consulting Geologist at their head office in Johannesburg. While 
maintaining close contact with the Copper Belt and Northern Rhodesia he 
became responsible for their entire geological work and, in this capacity, was 
closely associated with the diamond interests of De Beers, and the Orange Free 
State Gold Fields.* 


It was Bancroft’s good fortune to be closely associated with Sir Ernest 
Oppenheimer who gave him his full personal support and ample financial 


backing for his various enterprises. This was indeed an advantage that few 
economic geologists have been privileged to enjoy. 


His exceptional capacity for work both mental and physical has already been 
stressed. He had few interests outside of geology—at most a little fishing when 
on leave and pottering in the garden when at home. His mind was seldom at 
rest and the writer, though in almost daily contact with him for a number of 
years, rarely saw him really relaxed. He was almost always pre-occupied with 
some geologica! or mining problem 

It is a matter of deep regret that Bancroft did not impart more of his exten- 
sive knowledge through published works. His knowledge of geology in all its 
aspects was very great. It was his intention to bring out a monograph on the 
Copper Belt and on Northern Rhodesia. As time went on, however, it became 
more and more difficult for him to settle down to the quiet sustained effort 
this would have entailed and he left it too late. In economic matters he knew 
how to take full advantage of a geological situation and to take into account 
all the implications of any particular theory without letting himself be drawn 
into exaggerated speculations. 

*Quoted from an article by Dr. R. A. Pelletier on Dr. Bancroft in the Transactions of 
the Geological Society of South Africa, Vol. XI (1958). 
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Dr. Bancroft was a member of many clubs and geological and mining 
i 


societies; he was a member of the University Club of Montreal and a past 
master of the University Lodge, A.F. and A.M., of Montreal; he was a 
Fellow of the Royal Society of Canada and of the Geological Society of 
America, and he served the Society of Economic Geologists for several years 
as Regional Vice-President for Africa. He was also a member of the Cana- 
dian Institute of Mining and Metallurgy, and of the Geological Society of 
South Africa. 

In 1956 he received the Gold Medal of the Institute of Mining and 
Metallurgy (London) awarded “in recognition of his long and distinguished 
services to the Mineral Industry in South Africa and in the advancement of 
Science and practice of economic geology.” In 1957 the Geological Society 
of South Africa awarded him the Draper Memorial Medal, and his name 
was given to a large deposit of copper ore, the “Bancroft Mine,” in recogni- 
tion of his outstanding work on the copper belt. 

During the last few years of his life his friends noted a gradual deteriora- 
tion of his splendid physique, and he suffered a slight stroke and became 
virtually an invalid during the last year, retaining, however, his mental 
alertness till the last. He is survived by his wife. 


Joun J. O’NeEILi 








Walter Halcro Boyd 
1878-1960 


N January 10, 1960, there passed away at his home at 69 Dunvegan 

Road in Toronto, Walter Halcro Boyd, a senior fellow of Section IV 
and one of Canada’s most noted topographers. He was born in that city on 
January 31, 1878, the son of Sir John and Lady Boyd, and attended Upper 
Canada College and the University of Toronto graduating from the latter in 
1899 with the degree of Bachelor of Applied Science. A year later on May 1 
he joined the staff of the Department of Mines at Ottawa as topographer 
in charge of the topographic mapping of the Geological Survey. The capital 
city remained his home for the next forty years. 

The Geological Survey of Canada had been established in 1842 under 
William Edmund (later Sir William) Logan. Its duties as set forth in a 
number of acts were to furnish full and scientific description of the country’s 
rocks, soils, and minerals, to prepare maps, diagrams, and drawings and to 
collect specimens to illustrate the occurrences. The early field officers had 
for the most part to prepare their own geographic maps upon which to 
locate their scientific information and were thus their own topographers. 
In addition they were expected to report not only on the geology of the 
regions they were exploring but also on the soils and forests, travel routes and 
waterpowers, fauna and flora, native inhabitants, etc. After Confederation 
in 1867 the task of the Survey was vastly increased, the area to be studied 
extending from the Atlantic to the Pacific and from the American border 
to the Arctic. Under Logan’s successor, A. R. C. Selwyn (Director, 1869 
95), the staff was greatly enlarged. Under a later director, R. W. Brock 

1908-14), other changes took place. Brock recognized that the preparation 
of topographic maps of a high order required specialized training and 
accordingly he established a separate Topographical Division within the 
Geological Survey to prepare base maps for the use of the geologists. Mr. 
Boyd became the first chief of this new division and to him was entrusted 
its organization and the responsibility for the training of its staff. 

In 1936 four government departments, Mines, Interior, Immigration and 
Colonization, and Indian Affairs, were united into a single one under the 
name Mines and Resources. In this Mr. Boyd, under the title of Chief 
Topographical Engineer, took over a larger staff and increased duties. This 
position he held until his retirement through ill health on May 1, 1940, 
after four decades of continuous service. 

Boyd was elected a Fellow of the Royal Society of Canada in 1927. In 
1909 he became a member of the Geographic Board of Canada (since 1948 
called the Canadian Board of Geographic Names), and was its Chairman 
from 1932 until his retirement. On February 6, 1941, he was made an 
Honorary Member of the Canadian Institute of Surveying. His chief pub- 
lications include: ‘““A New Method of Determining the Rate of Recession of 
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Niagara Falls,’ Transactions of the Royal Society of Canada, Section IV, 
3rd Series, Vol. 22 (1928), pp. 1-12; “The Niagara Falls Survey of 1927,” 
Geological Survey of Canada, Memoir 164, 15 pp. (1930) ; and “Principles 
and Methods of Modern Topographical Surveying,” Journal~of the Do- 
minion Land Surveyors, Vol. 1, No. 1 (1922), pp. 3-6. 


On the occasion of Mr. Boyd’s retirement from the Federal service, the 
late Dr. Charles Camsell, at that time Deputy Minister of what was then the 
Department of Mines and Resources, had this to say. 


Those who know Mr. Boyd’s work best will say that he is the outstanding 
topographer in the Dominion of Canada. I go further and say that I do not 
know a better topographer in the world. In a vast and varied country such as 
ours a topographer is bound to be faced with many problems of representation 
but Mr. Boyd has always overcome every such one he encountered. I could give 
many an illustration but mention only his Fraser River delta and his Niagara 
Falls surveys as examples in which he had to exercise both ingenuity and 
initiative. The capacity to solve these problems was not acquired merely by 
reading text books. He is the author of methods which text books describe and 
some of his methods the authors of such books have not yet acquired. 


In his younger days Boyd was an outstanding athlete and football player. 
He played half-back for four years for his University and later another four 
years with the Ottawa Rough Riders. He also enjoyed curling and golf and 
was formerly a member of the Royal Ottawa Golf Club. His church affilia- 
tion was Baptist. On November 24, 1908, he married Marion Calvin of 
Kingston, Ontario, who survives him. He also leaves two children, a 
daughter, Margaret A. Boyd, and a son, Walter H. C. Boyd, both of 
Toronto. 


F. J. ALcock 
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Robert Hamilton Coats 
1874-1960 


R. R. H. COATS died suddenly on Sunday, February 7, 1960. He 

had been a member of the Royal Society of Canada since 1923, and 
was President of Section II in 1943-44. He was born at Clinton, Ontario, 
in 1874, the son of Robert Coats, a relative of the thread-making family of 
Paisley, who had emigrated from Scotland. After a boyhood at Clinton he 
went to the University of Toronto and studied Classics at University Col- 
lege, graduating in the class of Arts 1896, with Mackenzie King and Arthur 
Meighen. He worked on the Toronto World, and from 1898 to 1900 on the 
Globe. In 1902, at the suggestion of Mackenzie King who had been ap- 
pointed Deputy Minister of Labour, Coats came to Ottawa as assistant 
editor of the Labour Gazette, and remained with the Department of Labour 
until 1916. In those years, as more recently, labour and government were 
concerned with prices; an insidious process of inflation seemed to be under 
way. The first thing was to find the facts, and Coats, as a member of the 
Board of Enquiry on the Cost of Living in Canada, not only took a key part 
in assembling available material but was also able to show how continuing 
price indexes of high reliability might be established. 

Prices was not the only field in which statistical data were lacking, and in 
all fields the right approach was not intermittent concern but collection 
month by month in a uniform manner. Economy as well as uniformity 
suggested that statistics should be the responsibility of a single agency of 
government comprised of the necessary experts. Coats felt that there was 
another reason for avoiding statistical branches in agencies which had ad- 
ministrative responsibility: he always saw the collection and publication of 
statistics as something of a judicial function to which disinterestedness was as 
essential as expertness. The scattering of effort among departments would 
mean expensive statistics of varying reliability, which would be a more and 
more serious handicap as Canada grew in population and wealth. 

This line of thought received strong support from Sir George Foster who 
had become Minister of Trade and Commerce in 1911. Sir George per- 
suaded Coats to leave the Department of Labour and take the 1916 Census 
of the Prairie Provinces, with the title of Dominion Statistician. In addition 
Coats prepared the draft of the original Statistics Act, which as passed by 
Parliament in 1918 contained the main points of all subsequent Canadian 
statistical legislation. It provided for the setting up of a Dominion Bureau 
of Statistics, which would have the maximum possible autonomy, under 
the Minister of Trade and Commerce. Coats undertook to form and run 
the Bureau, and he continued as Dominion Statistician until his retirement 
in 1942. 

Clear-cut forward-looking legislation and the support of a strong minister 
did not by themselves suffice to create the Canadian statistical system. Coats 
found that in some fields he had to start from the beginning, while in others 
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there was a variety of authorities, Dominion, provincial, and municipal, 
often doing an indifferent job, and in any case entirely unco-ordinated with 
one another, During the years after he had formally been given complete 
charge by Parliament he showed most clearly his statesmanlike qualities. In 
the field of vital statistics, for example, he found a vast array of small offices 
gathering data according to varying definitions and often publishing incom- 
plete figures. He called a conference for which he prepared himself by many 
months of study of existing vital statistics laws. The conference was the first 
of a series which resulted within a few years in uniform definitions and 
standard questions on birth and death certificates across the country. The 
Dominion Bureau of Statistics was able to issue a report for the year 1921 
covering births and deaths in all provinces except Quebec, and Quebec was 
added by 1926. Similar achievements followed in agriculture, foreign and 
internal trade, and industrial and mining production. Even in such a field 
as education, which the British North America Act placed exclusively in the 
hands of the provinces, he was able to establish comparability of the main 
items of information. 

His complete command of his subject and his strong personality com- 
manded the respect of successive ministers, Liberal and Conservative. Under 
his leadership the Dominion Bureau of Statistics came to cover more and 
more fully the field which he had mapped out for it; as the country grew 
its work grew. It occupied several different premises during his time, and at 
his retirement in 1942 he received the homage of his staff in a building at 
the mouth of the Rideau River which had been originally a sawmill. It was 
ten years later, under Mr. Herbert Marshall who followed the late Mr. S. A. 


Cudmore as Dominion Statistician, that the move was made to the present 
DBS building in the west end of Ottawa. 
The methods and product of DBS are known and respected throughout 


the world. More than one foreign country has asked for help from Canada 
in setting up an office along the lines that Coats pioneered. He himself 
served on statistical committees of the League of Nations, and his successors 
have played an important part in the United Nations. 

But these achievements, great as they are, and solidly as they are com- 
memorated in the present Bureau of Statistics, are only a part of what those 
who knew and worked with Robert Coats think of when his name is men- 
tioned. Far brighter in their memories of him are his salty wit, his vast 
knowledge, his perception of movements in Canadian and world society, 
his fine judgment of men and events. No one was quicker to encourage 
colleagues and employees or more skilled in bringing out what was best in 
them; no one was more impatient with the friend or opponent who had not 
troubled to get his facts straight. It was this unofficial side that brought him 
many of his honours, including Doct: rates of Law from McGill in 1934, 
from the University of Toronto in 19 and from Dalhousie University in 
1938, the Presidency of the Canadian folitical Science Association in 1936, 
and the Presidency of the American Statistical Association in 1938. He was 
elected Honorary Fellow of the Royal Statistical Society, Treasurer of the 
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Inter-American Statistical Institute (1942-47), Member of the Inter- 
national Statistical Institute (1924), and an honorary member of Italian, 
Hungarian, and Mexican statistical societies. 

After his retirement from the Dominion public service he was invited to 
the University of Toronto as Special Lecturer in the Department of Political 
Economy for the academic year 1942-43, and was Visiting Professor of 
Statistics from 1943 to 1946. This was followed by service with FAO, but 
heart trouble in 1947 made his definitive retirement seem the part of wis- 
dom. He was spared to continue his studies, and his gardening and other 
hobbies, at his home in Rockcliffe Park for another dozen mellow years in 
the companionship of his wife, the former Maida Skelly, whom he married 
in 1942. His first wife, Marie Halboister, had died several years earlier. 

It is fair to say that Dr. Coats was a speaker who inspired others to write 
rather than himself a writer. Nevertheless a bibliography compiled recently 
contains twenty-nine items spread over the years from 1906 to 1948. The 
books and articles of this long period are all in his tightly condensed style, 
sometimes critical of unfounded theory, sometimes announcing new em- 
pirical facts or their interpretations, sometimes models of lucidity, sometimes 
cryptic puzzles. They range from problems of the apple-growing industry to 
the Canadian labour movement. Especially notable are The American-born 
in Canada, written jointly with the late M. C. MacLean and published in 
1943; the article on Sir James Douglas in the “Makers of Canada” series; 
and a report on wholesale prices in Canada published by the King’s Printer 
in 1910. Though writing was by no means his main activity, those works 
which survive are a worthy part of the great task to which he set himself 
through the whole of his official life: the securing of more exact knowledge 
of Canada in all its aspects. 

In his Presidential Address to Section II, Dr. Coats tackled subjects 
outside his official work but very close to his heart: the nature of inductive 
knowledge, the relation of science to classical learning, the possibility of the 
good life. He starts by speaking of the 


ever-engaging figure . . . [of] the old man Cephalus chatting at ease for a page 
or two with Socrates in that unforgettable glimpse of a Greek interior which 
makes introit to the Republic. Cephalus has won, as the poet says, “to the 
threshhold”, with some rue, but with that compound of calm and elegance 
which the Greeks called arapatia, for he is both rich and good, a combination 
upon which Socrates even midst affectionate greetings is swift to swoop. Is life 
harder towards the end? Socrates asks, trying to draw the old man out. Is 
Cephalus happy because he is rich or because he is good? May it be that he is 
good because he is rich? Or what is the equipoise between these two? 


And President Coats goes on confronting items from the thought of all the 
ages with that of our own day, a certain modest hesitation showing always 
through his learning. At the end he returns to Cephalus: 


Besides being on leave of absence, I have some fear “of raising the forefinger 
of piety in a salon of polite conversation”, which George Meredith reprobates, 
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and at that someone might have protested that Induction itself is metaphysical, 
presupposing as it does a rational order which neither the physical nor the 
human order of the day appears exactly to be. Cephalus agog for epilogue 
would on reflection be as glad as ever that he is just a prologue and can slip 
away. 


An editorial in the Ottawa Journal of February 9, 1960, fittingly de- 
scribes Dr. Coats as “a student, a scholar, [who] spent his final years with 


his books and his memories . . . never lost his taste for life in all its aspects, 


and above all remained close to the good earth of Ontario whence he 
came. ... For all those who knew him the world with his going becomes a 
colder place.” 

NATHAN KEYFITZ 





Malcolm Franklin Crawford 


1905—1960 


HE career of one of Canada’s most outstanding research physicists and 
teachers, Dr. Malcolm Franklin Crawford, Professor of Physics at the 
University of Toronto, ended with tragic suddenness on January 14, 1960. 
His early death at the height of his scientific and scholastic activity is 
mourned by a wide circle of colleagues and friends in Canada and abroad. 
Malcolm Crawford was born on January 5, 1905, at Thedford, Ontario. 
His father, James Crawford, of Scottish and Irish background, was a native 
of Arkona; his mother, Sarah McKinnon, of Scottish origin, was born in 
Ailsa Craig, Ontario. After attending schools in Thedford and Parkhill, he 
entered the honour course in mathematics and physics at the University of 
Western Ontario, from which he graduated with honour standing in 1926. 
That same year he began graduate study in physics at the University of 
Toronto, and his association with this institution continued without inter- 
ruption except for one year (1934-35) spent at the University of Wisconsin 
and Imperial College, London, on a Research Fellowship of the Royal 
Society of Canada. In 1939 he married Monica Jane Hickey of Kingston. 
He is survived by his wife and their daughter, Margaret Jane, now a student 
at the University of Toronto. 

His graduate research work under the direction of the late Sir John 
Cunningham McLennan decided the course of his subsequent scientific 
activity. The investigation of atomic structure by means of spectra was being 
vigorously pursued by McLennan at Toronto and spectroscopy became 
Crawford’s life-long field of endeavour. In addition to McLennan’s stimu- 
lating influence, he had the benefit of close collaboration with Dr. A. B. 
McLay who had already attained a high reputation in disentangling the 
intricacies of atomic spectra. At this time the determination of nuclear 
moments from the hyperfine structure of spectral lines was a new and 
important source of information on atomic structure, and Crawford rapidly 
became a world authority in this field. He retained an active interest in this 
phase of nuclear physics throughout his life and was frequently invited to 
write review articles on the subject. He was one of a small band of experi- 
mental spectroscopists who, thirty years ago, courageously refused to accept 
the common view that Dirac’s theory of the fine structure of the spectrum 
of atomic hydrogen agreed completely with experiment; because of the 
discovery of the Lamb shift in 1948 we now know this reservation to have 
been well founded. He was awarded the M.A. degree in 1927 and the 
Ph.D. degree in 1936. It was characteristic of Crawford that he did not 
present himself for the doctoral degree until he had eighteen publications 
to his credit and had complete mastery of his field. His thesis, an exposition 


of the theory of atomic spectra, was of monograph proportions and served 


as a textbook for his own graduate students. In later years he became 
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interested in molecular spectroscopy also, and his name is associated with 
the discoveries of pressure-induced infra-red absorption of molecules and 
infra-red absorption induced by static electric fields. His total scientific out- 
put of some fifty articles is an impressive monument to his scientific activity. 
He was elected a Fellow of the Royal Society of Canada at the age of 
thirty-four, and a Fellow of the American Physical Society. His scientific 
work was characterized by experimental skill and a sound mastery of theory. 
His uncompromising scientific honesty made a deep impression on a long 
line of graduate students who now occupy posts of importance in more than 
a dozen Canadian universities and in research establishments both in Can- 
ada and in the United States. 

In addition to his intense research activity Crawford assumed a heavy 
load of teaching and derived great satisfaction from his association with 
undergraduate students. He was an effective and stimulating lecturer, and 
was never too busy to deal with the individual student’s difficulties. He gave 
much thought to problems of university teaching and to the maintenance of 
exacting standards; his participation in university committees, both under- 
graduate and graduate, will be greatly missed. 

To Crawford’s wide circle of friends it is not only by his achievements 
that he will be remembered but also by his personal qualities. He was 
rigorous in his judgments but he was also kind, and his seriousness was often 
tinged with humour. His interest in science was deep and genuine, but not 
fanatical; he worked with great concentration but knew how to relax. He 


enjoyed conviviality, good conversation, and argumentation; the respect and 
affection with which he was regarded by his friends and colleagues will 
endure. 


H. L. We._sH 
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Robert MacGregor Dawson 


1895-1958 


OBERT MacGREGOR DAWSON was born in 1895 in Bridge- 
ce Nova Scotia, where he obtained his public and high school 
education. He graduated from Dalhousie University with his B.A. in 1915 
and obtained his M.A. in 1916. At Harvard his interest began to shift from 
Economics and Law to Political Science. With an A.M. from Harvard he 
went on to an M.Sc.( Econ.) and then a D.Sc.( Econ.) at the London School 
of Economics and Political Science in the University of London. His thesis, 
written under the guidance of Graham Wallas, was published under the 
title of The Principle of Official Independence. He published it at his own 
expense; this was never again necessary. 

His first teaching appointment was at Dalhousie in 1921. He moved from 
there to the Carnegie Institute of Technology in Pittsburgh and then to 
Rutgers University. It was a great gain for Canadian scholarship when he 
returned to Canada to become Professor and Head of the Department of 
Political Science in the University of Saskatchewan in 1928. Ten years later 
he was appointed to the Department of Political Economy in the University 
of Toronto. In 1951, when he moved to Ottawa to undertake the official 
biography of Mr. Mackenzie King, he did not sever his connection with the 
University, but was given indefinite leave of absence. 

Robert MacGregor Dawson was that rare combination, a great scholar 
and a great teacher. Although he loved the conviviality of association with 
his students, he also possessed the capacity to withdraw into the privacy of 
his own research and writing. A long and distinguished bibliography attests 
to his scholarship. His first monograph, The Principle of Official Indepen- 
dence (1922), was followed by The Civil Service of Canada (1929 
Constitutional Issues in Canada, 1900-1931 (1933); The Development of 
Dominion Status, 1900-1936 (1937); Canada in World Affairs: Two 
Years of War, 1939-1941. His masterpiece was a description of the func- 
tioning of the Canadian federal government entitled The Government of 
Canada (1947) which won him the Governor General’s Award for non- 
fiction. A revised version of this book, Democratic Government in Canada 

1949), earned him a second medal. He also wrote many important articles 
and reviews for scholarly periodicals; four articles, three in the Canadian 
Journal of Economics and Political Science and one in the Political Science 
Quarterly, on ““The Cabinet Minister and Administration” are of particular 
significance. In 1943 he was appointed a Royal Commissioner to report on 
the rehabilitation and development of his native province. Professor George 
Wilson in the Canadian Journal of Economics and Political Science (Mav, 
1959) refers to his report as “valuable almost in inverse proportion to the 
state of obscurity into which it has been allowed to fall. The royal commis- 
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sioner had few of the arts of the politician.” When he died he was working 
on what promised to be his greatest book, the biography of Mackenzie 
King. The first volume was in the press when he died and was published 
shortly after. He had written chapters for the later volumes, and these will, 
no doubt, either be included in the later volumes or greatly influence the 
writers of these volumes. That he was not able to bring this great work to 
completion was a tragic disappointment to him and a great loss to Canadian 
scholarship. 

MacGregor Dawson served for a decade on the Board of Editors of 
the Canadian Journal of Economics and Political Science, and he promoted, 
founded, and edited the “Canadian Government” series published by the 
University of Toronto Press. He was active in the Canadian Political Science 
Association, of which he was President in 1945, and in the Canadian Social 
Science Research Council. He was elected to the Royal Society of Canada 
in 1935. 


Dawson was the father of the academic study of Canadian government. 


He seized on the subject as his own special interest and obligation and his 
courses in this subject were among the first to be offered. He provided much 
of the source material that other instructors and students subsequently used 


in other Universities. He cajoled and bullied university administrators to 
increase their offerings in this field, taking advantage of the opportunity 
given by his commission to survey the teaching of political science in 
Canadian universities for the Canadian Social Science Research Council 
in 1948-49. His own enthusiasm and love of his subject were unbounded. 
His courses at Saskatoon and Toronto became classics, and a whole genera- 
tion of his post-graduate students became members of university faculties 
and of the Civil Service. Professor Corry referred in the Canadian Historical 
Review (March, 1959) to “students who sat at his feet or, more correctly, 
who were lifted out of their seats by his voice.’’ He went on to say: “He had 
so many academic children who absorbed his learning and his standards 
that he rates as the father of his profession in Canada.” In his lifetime he 
received many honours among which were honorary Doctorates of Law 
conferred on him by the Universities of New Brunswick and Dalhousie 
and the award of a Guggenheim Research Fellowship in 1949. 

MacGregor Dawson was a wholesome Canadian Scot, proud of his heri- 
tage, particularly of his native province which he referred to as “that gem 
of all provinces.” Tall, rangy, expressive and impressive, he was outspoken 
and direct. But if he was apt to be overwhelming on the surface, he had 
an affectionate and forgiving heart. To his students he gave freely of his 
best, criticism, encouragement, supervision, and support. To his colleagues 
he gave intellectual stimulus and generous friendship. Perhaps one had to 
see him in Bridgewater fully to understand him. George Wilson can speak 
better of this than I: “His home in Nova Scotia he loved passionately. He 
would not tear down the house that his grandfather had built, but during 
the last years of his life he rebuilt it with endiess patience and care. 
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Around it he built up one of the finest gardens in the Province. Trees and 
shrubs were as much a part of his life as the decisions of the Judicial 
Committee of the Privy Council or the clauses of the B.N.A. Act.” 


V. W. BLADEN 








Monseigneur Antoine D’Eschambault 


1896-1960 


E 18 mai 1960 est décédé a Saint-Boniface un sympathique prélat qui 
avait consacré toute sa vie au développement de la culture francaise 
dans sa province natale. Mgr D’Eschambault était un authentique Manito- 
bain. Né le 15 octobre 1896, a Letellier, il était fils du Dr Alexandre D’Es- 
chambault et de Corinne Marcotte. I] fit ses études au Collége de Saint- 
Boniface et, son cours classique terminé, se mérita une bourse de I Uni- 
versité du Manitoba, ce qui lui permit de poursuivre ses études théologiques 
a P Université Laval de Québec. En 1921 il obtint son doctorat en théologie; 
le 10 juillet de la méme année, Mgr Arthur Béliveau lordonna prétre 
et il !envoya en Europe pour y conquérir un doctorat en droit canonique 
1921-23). De Rome, le jeune abbé passa en Pologne ot il se familiarisa 
avec la langue et les coutumes du pays afin de desservir les groupes de 
Polonais établis au Manitoba. Il revint a Saint-Boniface a Tété 1924. 
Mer Béliveau se l'attacha comme secrétaire et il le nomma son chancelier en 
1934. L’abbé D’ Eschambault fut assigné 4 la cure de Genthon en 1947, par 
Mer Cabana; poste qu il occupait encore 4 sa mort. En 1959, Rome I avait 
élevé a la dignité de prélat domestique. 
Mer D’Eschambault a été mélé activement a toutes les poussées cultu- 
relles et patriotiques du Manitoba. Dés son retour d'Europe, en 1924, il 


devint membre de l’exécutif de l Association d’ Education; il se préoccupera 
constamment de tenir ses compatriotes en alerte. Il le fera sans aigreur ni 


exces et il servira souvent d’agent de liaison auprés des autorités gouverne- 
mentales. En plus de son travail 4 l'archevéché et de ses missions auprés 
des Polonais, il agira durant dix ans comme visiteur des écoles. Jouissant 
de l’estime des gens de tous les milieux, il contribua a créer un climat bien- 
veillant et a consolider les positions de ses compatriotes. I] devint membre 
du Conseil du Ministére de [Education et présida le Comité d’enquéte 
de I’ Association. 

I] ne se contentait pas de réclamer des droits; auprés des siens il se faisait 
propagandiste de l’effort, de la montée vers plus de culture et plus de compé- 
tence afin de devenir des Canadiens 4 plein rendement. Fondateur de la 
section francaise d’enseignement post-scolaire, il organisa des cours d’agricul- 
ture et darts ménagers. Il a joué le réle de principal animateur dans 
organisation de bibliothéques publiques et il fit campagne pour propager 
les films francais. 

Passionné d histoire, il ressuscita la Société historique de Saint-Boniface 
et créa un musée local ot on trouve de précieuses reliques du passé. Tour a 
tour il mit en lumiére, par diverses manifestations, les grandes figures de 
histoire des Pays d’En-Haut : La Vérendrye, La Jemmerais, Louis Riel, 
Mer Taché, les Sceurs Grises, etc. Son zéle et sa compétence en ce domaine 
de histoire lui valurent d’étre nommé membre de la Commission des sites 
et des monuments historiques et méme d’en devenir le président. 
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Une ceuvre qui lui tenait particuliérement au coeur était la radio. Avec 
Mer Baudoux et le Dr L.-O. Beauchemin, il mena un campagne énergique 
et tenace en faveur de la création d’un réseau de postes francais destinés a 
desservir les milicux francophones de lQuest. I] voyait 14 un moyen trés 
puissant d’entretenir la fidélité francaise et de promouvoir la culture 
populaire. Il vit ses efforts couronnés de succés en 1946. 

Mgr D’Eschambault était un homme d’esprit et de cocur. Il a été 
un animateur infatigable. Homme d'action avant tout, il a quand méme 
exercé une influence véritable par sa plume et par ses cours et ses 


conférences. I] a publié un ouvrage : Eugenical Sterilization. 


ALBERT Tessier, p.d. 





Mor Antoine D’EscHAMBAULT 








Maurice Hébert 


1888-1960 


E a Québec le 21 janvier 1888, Maurice Hébert, fonctionnaire de 

la province de Québec, membre de la Société royale du Canada, de 

la Société des Poétes canadiens-frangais, de la Société du Parler francais, 
vient de mourir. I] avait fait ses études au Collége de Sainte-Anne de la 
Pocatiére, au petit séminaire de sa ville natale, a la faculté des Arts et a la 
faculté de Droit de l Université Laval, Officier des Voltigeurs de Québe« 
1911-13), il suivit des cours 4 l’Ecole royale d’Infanterie. Sous son nom 
ou sous des pseudonymes variés (Claude Lenoir et André Nicole entre 


autres), il a collaboré 4 plusieurs journaux et revues tant en prose qu’en 


vers, notamment au Canada Francais, a L’Enseignement Secondaire, au 
Terroir, a L’Evénement et naturellement aux Mémoires de la Société 
royale dans lesquels il a publié de nombreux poémes sous le titre général de 
L’Aile d’Azur et du Cycle de Don Juan. On lui doit trois recueils de 
critique littéraire : De livres en livres (1929), Et d’un livre a Vautre (1932 
et Les Lettres au Canada frangais (1944 

C’était une figure bien attachante, bien sympathique, que celle de 
Maurice Hébert. Esprit raffiné, écrivain chatié, poéte de qualité, il occupe 
dans sa génération littéraire une des premiéres places tant comme critique 
que comme poéte. 

Un style original et correct, une phrase variée et souple, un jugement sir, 
une logique convainquante, une connaissance remarquable de l'art d’écrire, 
une indulgence qui ne céle point les défauts, une vraie science de l’analyse, 
de la sympathie, de la chanité littéraire, telles sont quelques-unes des qualités 
qui distinguent l’ceuvre critique de Maurice Hébert. 

I] semble que cet historien de nos lettres se soit défini lui-méme lorsqu’il a 
peint Mgr Camille Roy : 


L’ attitude de celui-ci n’est jamais pédante, écrit-il, et il manie expertement une 
plume correcte, vive, souple et ferme a l’occasion. Le lire est déja une legon de 
bien écrire. .. . Emile Faguet a résumé dans son Art de Lire le réle du critique 

Un seul mot lui a suffi : Sympathie, un seul mot auquel s’adjoint de lui 

méme celui-ci : Raison . Or M. Pabbé Roy, qui posséde son Faguet sur le 
bout de ses dix doigts, professe cette sympathie littéraire, cette charité de 
esprit . . . Or ce critique au grand cceur est un écrivain, l'un des meilleurs 
que nous ayons. . La phrase ordonnée suit son cours, brode en passant les 
méandres du développement logique, revient 4 son centre, puis va diligemment 
a son but 


Ce jugement que Maurice Hébert a porté sur Mgr Camille Roy, on peut 
sans exagération le lui appliquer a lui-méme. I] savait tout dire sans blesser, 
ce qui est un art en voie de disparition, il nous semble. Gentilhomme de 
tempérament, d’éducation et de gofit, Maurice Hébert n’était pas un cama- 
rade. Toute familiarité lui déplaisait. C’était un ami qui conservait toujours 
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ses distances. Pas plus que dans son comportement, il ne pouvait tolérer la 
vulgarité dans Il’expression, mais il adorait (humour et savait rire et 
sourire. 


Cette faculté se retrouve jusque dans ses poéms qui, cependant, nous 


révelent une Ame toute vibrante, trés sentimentale, encline en méme temps 


aux réflexions philosophiques. 

Dans les poémes qu'il a rassemblés sous le titre Le Cycle de Don Juan, 
c’est toujours le méme théme qui revient tant6t gai, tant6t triste, tantét fré- 
missant, le théme de Amour. Il en a publié un certain nombre dans nos 
Mémoires. Ce sont des vers qui témoignent d’une vie intérieure intense et 
fort romanesque, d'une sincérité presque poignante a certains moments et A 
d'autres d’une cruauté don juanesque. Leur charme réside dans la profon- 
deur de l’inspiration. A cet égard, Maurice Hébert est d’un autre temps, 
d’un temps ot le poéte avait une Ame vibrante qui ne pouvait sextérioriser 
dans un vocabulaire hermétique. Le fonds de ce long poéme révéle une Ame 
toute tendue vers l'Amour et qui souffre de l'insupportable tourment que 
nous inflige une attente ininterrompue. 


Mon cceur étouffe dans le noir 

De mon amoureux désespoit 

Je fermerai les yeux 

Au monde qui n’a su que me décevoit 


Nos mains, nos bras, nos regards, 
nos désirs, nous scellant 

L’un a lautre, déments, 

Sous tous les Cieux, 

En la complicité 

Sans honte 

De ces Victorieuses Nuits d’Eté 


D’autres fois, le poete chante la beauté de Donia Sol, cousine de Don 
Juan. Cette Dona Sol semble lavoir ensorcelé 


Dona Sol ! Dona Sol ! qu’étes-vous devenue, 

Ma blonde Sévillane, a la taille menue, 

Aux veux purs, aux cheveux flottants sous la mantille 
Et qui vous encouriez, de charmille en charmille, 

Plus souple que la biche et plus fleur que la fleur, 


selle d’une beauté qui rit 4 mon bonheur! 


Vos paroles en moi calmaient la passion 


Ailleurs, il écrira 
L’Amour t’a prodigué ses graces ineffables 
Il neige sur ton corps des pétales d’ceillets: 


Tes cheveux, flots d’Erebe, en leurs soyeux reflets, 
Caressent tes contours mieux qu’une onde de sable 


Source de volupté tu t’ignores toi méme 





Maurice Hépert 
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A certains moments, il évoque la nature qu ‘il appelle 


Feuilles, fleurs, fruits cachés, et vous, tendres hautbois 
Des nids, chers oiseaux dont le chant en moi persiste 
Qu’ étes-vous devenus, amis de mon cceur triste ? 
L’Automne a dérobé leurs perure S$ aux bois 


Ses poémes sont des visions de clarté et de lumiére ot passent lentement 
des visages de réves : Don Juan et Donia Sol au premier plan. Poéte par la 
sensibilité, par la candeur amoureuse, Maurice Hébert semble chercher dans 
Le Cycle de Don Juan a exprimer le sens éternel de ! Amour et de la Ten- 
dresse. Son Don Juan et sa Dojia Sol sont assez abstraits pour convenir a tous 
les lecteurs et a toutes les lectrices et assez vivants pour toucher leur coeur 
et leur esprit. L’intuition créatrice et la connaissance rationnelle se fusion- 


nent admirablement chez lui si bien que ses poémes nous paraissent I’ expres- 


sion complete et adéquate des sensations subjectives qui l’inspirent. 

Quand les historiens de nos lettres seront devenus des érudits, ils le décou- 
vriront et lui feront dans leurs manuels une place qui ne sera pas la moindre, 
ni parmi les poétes, ni parmi les critiques littéraires. 


CHARLES-MARIE BOISSONNAULT 








Andrew McKellar 
1910—1960 


HE death on May 6, 1960, of Dr. Andrew McKellar took from 

Canada one of her leading astronomers and ended, prematurely, a 
distinguished career of scientific research. The absence of his leadership in 
astronomical matters will be felt by many of his colleagues throughout the 
world. The observatory where he worked and the community in which he 
lived alike feel the shock of untimely loss. 

Andrew McKellar was born in Vancouver, British Columbia, of Scottish 
parents. His early education was obtained in the public schools of Van- 
couver. He entered the University of British Columbia and was graduated 
with honours in Mathematics and Physics in 1930. At that time he made 
his first contact with the science he was to serve, spending a summer at the 
Dominion Astrophysical Observatory. In the same year he entered upon 
graduate studies in Physics at the University of California. In 1932 he 
obtained a Master's degree, and in 1933 his doctorate. This was followed 
by two years of experimental work at the Massachusetts Institute of ‘Tech- 
nology under a Post-Doctoral Fellowship of the National Research Council 

U.S. 

In 1938 Andrew McKellar married Mary Belgrave Crouch of Victoria. 
Mrs. McKellar and two children, Andrew Robert, and Mary Barbara, 
survive him. 

At Berkeley McKellar worked in close association with Professor F. A. 


Jenkins upon problems of molecular spectra; at Cambridge he participated 
in the work of the spectroscopic laboratory with Dr. G. R. Harrison. These 
associations and experiences determined his future interests and laid the 


foundation of his great competency in investigating stellar spectra with 
particular emphasis upon the role of molecules in astronomical bodies. He 
was to be absorbed in these studies for the rest of his life and to make 
significant contributions to their progress. 

In 1935 McKellar joined the staff of the Dominion Astrophysical Ob- 
servatory and for the subsequent twenty-five years applied his unusual 
acumen and scientific insight to the solution of astrophysical problems. 
During the early years of the war he undertook emergency instructional 
duties at the University of British Columbia and later spent eighteen months 
with the Royal Canadian Navy serving in the Directorate of Operational 
Research. After the war he spent a year as Guest Professor in the McLennan 
Laboratory of the University of Toronto. Apart from these activities his life 
was for twenty-five years devoted to Astronomy. Although gifted and pro- 
lific in research he gave himself selflessly to the development and advance- 
ment of the Observatory. As time went on he shouldered ever-increasing 
responsibility and was the inspiration for much of the work of the institution, 
as well as being the leader in the development of its fine instrumental 
facilities. 
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McKellar’s most important astronomical work was the investigation of 
molecular bands in the spectra of the coolest stars. He was a pioneer in the 


discovery and identification of several bands and a world authority on the 
general subject of molecules in stellar atmospheres. Probably his most im- 
portant contribution was the determination of the carbon-isotope ratio 
C*/C"™. In terrestrial, and solar system, samples ordinary carbon is some 


fifty to ninety times as abundant as the heavier isotope. McKellar’s exten- 
sive investigation showed that in most, but not all, of the cool stars the ratio 
is about 5:1. This firm observational result indicates that the so-called 
“carbon-nitrogen cycle” of nuclear physics operates to supply energy in these 
stars. Other important results he obtained concern the identification of 
several molecules in stars. A related discovery came in 1944 when he found 
lithium to be unusually abundant in some cool stars but not in all of them. 
The general study of the cool stars was a continuing interest. At the time 
of his death he was engaged in programmes of further study of the carbon- 
isotope ratio and was comparing the relative abundances of carbon, hydro- 
gen, and nitrogen in stars belonging to the two “populations.” 

A good example of Dr. McKellar’s insight and ability to derive significant 
results from well-conceived critical observations is his brilliant demonstra- 
tion, in 1940, of the presence of molecules in interstellar space. He was 
quick to recognize that the unusual environment of space caused the 
familiar band spectra to degenerate into one or two weak lines and thus 
proved the existence there of the molecules CH, CN, and NaH. 

Molecular spectra emitted by comets as they near the sun were of con- 
tinuing interest to McKellar. He was able to show, in 1940, that certain 
emissions were explained by a resonance type of excitation produced by 
solar radiation. This information assisted our understanding of the composi- 
tion and physical state of cometary material. 

During the past decade McKellar took a leading part in planning exten- 
sive spectroscopic observations of certain double stars. He early recognized 
that these objects offered unique opportunities to study the structure and 
nature of the atmosphere of large, moderately cool stars. His foresight has 
been abundantly confirmed by the valuable results derived from the pro- 
grams he instituted and encouraged. 

It will be apparent from the above brief and incomplete account that 
Dr. McKellar was extremely active and effective in his research work. 
Although denied the usual number of creative years he leaves in the litera- 
ture more than seventy scientific papers. These, better than any words, 
attest his stature and form his memorial. In addition to scientific research 
he was active in the development of the instrumental facilities of the observa- 
tory. He was one of the first successfully to aluminize a large astronomical 
mirror. He took a major share in planning a new telescope, soon to be a 
reality, and had completed plans for a coudé spectrograph which will be, 
for a long time, one of the more important instruments in astrophysical 
research. 
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Numerous positions of responsibility and honour came to McKellar. He 
was a member of the International Astronomical Union continuously from 
1938, and served as President of its Cometary Commission from 1948 to 
1952. He was President of the Astronomical Society of the Pacific from 
1956 to 1958 and at his death was President of the Royal Astronomical 
Society of Canada. He had served as associate editor of the Astrophysical 
Journal and foreign correspondent of the Annales d’ Astrophysique, and had 
contributed to many textbooks and international symposia. He was elected 
to the Royal Society of Canada in 1942 and served Section III in several 
capacities. He was created an M.B.E. in 1947 in recognition of his war 
services. 

A brief personal tribute may be added. The writer was closely associated 
with Dr. McKellar for twenty-five years and had the good fortune to enjoy 
his friendship. His devotion to his life’s work was extraordinary, above all 
the normal requirements of duty. His devotion to his family, his kindnesses 
to friends and colleagues, and his services to the community will be long 
remembered. For the past fifteen years he suffered from a formidable illness 
which sapped his strength and destroyed his comfort. Yet such was his 
fortitude and spirit that only his most intimate friends knew he was seriously 
ill. Normal activities were continued uncomplainingly when he might, with 
all justification, have assumed lighter duties. The memory of his life will 
remain with us as an inspiring example. 

R. M. Petrie 








Graham Stewart MacKenzie 


1905-1960 


IS students, now scattered all over the world, will remember him as a 
kind and understanding man. His scientific colleagues will recall him 
as a man of perception dedicated to the search for truth. His close 
friends will remember him as a shy and modest man whose gentle wavs 
often hid a strong determination and firm principles with which there was 
no compromise. Mining men in New Brunswick will remember him as the 
father of the great boom there in the fifties for it was his knowledge and his 
stubborn determination that they should have another look which finally 
opened the way. Now he is gone and everyone who knew him will miss him. 
Graham Stewart MacKenzie was born in Toronto on January 12, 
1905, one of twin sons of Blake MacKenzie and the late Mrs. MacKenzie. 
His family moved to Winnipeg when he was very young so that most 
of his boyhood was spent there. From public schools he moved through 
several jobs to the University of Manitoba where he was graduated with 
the degree of Bachelor of Science in 1929, with his rnajor interest in geology. 
In 1930 he received his M.A. from Toronto and in 1934 his Ph.D. He spent 
the summer field seasons of the years from 1928 to 1933 on a variety of 
projects in Manitoba, Ontario, and Quebec. In 1934 Graham MacKenzie 
began work with the Department of Mines of Quebec as a field geologist 
under the direction of the late Dr. John A. Dresser. 

A new chapter in his life began in 1937 when he accepted an appoint- 
ment as Assistant Professor of Geology at the University of New Brunswick. 
At this time he was associated with Dr. W. J. Wright, who was then 
New Brunswick Provincial Geologist and also Professor of Geology in the 
University. As the Department of Geology grew in importance his promotion 
to Associate Professor and to Professor of Geology and Head of Depart- 
ment followed. At the time of his death his Department of Geology 
had expanded to become one of the important ones in Canada with a four- 
man staff and successful graduates all across the country; he himself occu- 
pied the Boylen Chair of Geology, established and endowed as partial 
recognition of his services. 

His professional activities continued during his stay at the University 
with field work, largely in New Brunswick, for the New Brunswick Depart- 
ment of Lands and Mines and the Geological Survey of Canada. His experi- 
ences in the northern part of the province gradually led him to believe that 
it had a great potential mineral wealth. The first break came in 1952 
when he and his students began to understand the importance of the 
occurrence of base metals with the old iron mines in the area south of 
Bathurst. Shortly thereafter came the greatest staking bee in the history of 
Canadian mining and the name of Graham MacKenzie will always be 
associated with its occurrence. His interest in the area never slackened and 
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he continued to work on the geology of the region. All through the years 
following the initial boom it was to him that geologists and mining men alike 


went for information and guidance; in this way he was the unrecognized 


Provincial Geologist of New Brunswick. He was invariably cheerful and 
generous with his time and advice. 

His honours were many. He was elected a Fellow of the Royal Society 
of Canada in 1952. For his major contributions to the discovery of the 
base metal area in northern New Brunswick he was honoured by the 
University of New Brunswick with the degree of Doctor of Science. He 
was a Charter Member and past Councillor of the Geological Association 
of Canada. He was Chairman of the Geology Division of the Canadian 
Institute of Mining and Metallurgy in 1955—56 and vice-President ( District 
1) for 1959-60. He was to have gone to Mount Allison University on 
May 10 to receive the degree of Doctor of Laws, honoris causa, and it sad- 
dened the Convocation there when it was conferred posthumously only a 
week after his death. He was a member of the Mineralogical Association 
of Canada, the Mineralogical Association of America, and the Institute of 
International Affairs. He had also served on the National Advisory Com- 
mittee on Research in the Geological Sciences. 

Graham MacKenzie was a man of great modesty about his own affairs. 
So much so that although his close friends knew that he was very fond of his 
family it came as a surprise to some to find that he was survived by his 
father, four brothers, and two sisters, in addition to his wife, Alice, and 
two sons, Ross and Blake. 

Now he is gone from “The Hill” and students will no longer make the 
pilgrimage to his office to watch fascinated as the cigarette ash grew longer 
and longer and finally cascaded down his coat to be brushed off casually 
or remain unnoticed altogether as he talked. Nor will they watch him 
search for a paper which was always “right here somewhere” in the 
colossal pile on his desk which followed only vaguely the laws of super- 
position. But few of them will look over the hills and valleys of New 
Brunswick without thinking of the kind man who was so interested in his 
students and in his science, and who contributed so much to the under- 
standing of the geology of New Brunswick. 

His practical monument will be in his published papers and the base 
metal mines which one day will probe the deposits he was so instrumental 
in discovering. But best of all it will be in the many young men he sent 
out across the land to follow in his steps, mindful of the scientific training he 
gave them and aware of his personal contributions to them in having known 
him. 

D. M. Bairp 
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Charles Clifford Macklin 
1883-1959 


AVING enjoyed a considerable measure of friendship with Dr. 

Macklin from 1922 onward, I welcomed the invitation to contribute 
a biographical sketch of him to the Proceedings of the Royal Society of 
Canada. His personality was unusual, his scientific reputation international; 
I trust that a sketch of the man as I knew him will not be unacceptable. 

In the summer of 1922 I visited the Department of Anatomy of the 
University of Western Ontario at London, and found it full of stimulating 
ideas which came from the Head of the Department, Dr. P. S. McKibben, 
and the Professor of Histology and Embryology, Dr. C. C. Macklin, with 
both of whom I enjoyed profitable discussions. A file of letters and a pile of 
reprints, beside me as I write, tell some of the story of the ensuing years. 

Macklin was thoroughly Canadian. He was born in Toronto, and he died 
in London (Ontario) ; save for seven influential years in the United States, 
his scientific career lay in Canada. His degrees from the University of 
Toronto were: M.B. (1914), M.D. (1918), M.A. and Ph.D. (both 1923). 
When he retired in 1953 the University of Western Ontario conferred upon 
him the honorary degree of D.Sc. He was elected a Fellow of the Royal 
Society of Canada in 1924. Shortly thereafter I happened to be in the office 
of A. B. Macallum, then Professor of Biochemistry at McGill, when Macklin 
dropped in to pay his respects to Macallum. To this day I have not forgotten 
the warmth and kindly encouragement with which the elder scientist con- 
gratulated the younger upon his election to the fellowship. Ten years iater, 
when I was at the University of California, I received a letter from Macklin 
thanking me for some reprints, and remarking: “Such work as this would 
be well received at our Royal Society of Canada if you were living in this 
country.” Looking back, I am tempted to say that Macklin’s crystal ball 
must have been clearer than mine. 

As a student of Anatomy in Toronto Macklin responded to the influence 
of the scholarly J. Playfair McMurrich by earning a James H. Richardson 
Fellowship in Anatomy; this led to the publication, in the year of his gradua- 
tion in Medicine, of a monograph on “The Skull of a Human Fetus of 
40 mm.” He was at once elected a member of the American Association of 
Anatomists, and joined the Department of Anatomy of the Johns Hopkins 
Medical School, where he was profoundly influenced by Mall and his galaxy 
of brilliant anatomists. There Macklin rose to the rank of Associate Pro- 
fessor, and remained until 1921, with a break of one year at the University 
of Pitcsburgh. 

To understand what happened next we must return briefly to McKibben. 
An American by birth, in 1911 he graduated with a Ph.D. in Anatomy at 
the University of Chicago, under the distinguished Canadian, R. R. Bensley. 


Doubtless the latter had some influence in connection with the appointment 
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of McKibben as Professor of Anatomy and Head of the Department at the 
University of Western Ontario in 1913. Upon the outbreak of war in 1914 
McKibben was granted leave of absence to do research on neurological 
problems in the Anatomical Laboratory at Johns Hopkins. Here he and 
Macklin met and fraternized until the end of the war, when McKibben 
returned to London. In 1921 he invited Macklin to London as Professor of 
Histology and Embryology; there Macklin pursued his distinguished career. 
His researches were far too numerous for more than the briefest mention, 
and the following account of them makes no attempt at completeness: it is 
but a sketch. In addition to work on the development of the skull, osteo- 
genesis and the repair of bone, vital dyes, and other subjects, the investiga- 
tions that gave Macklin his international reputation dealt with the bronchi 
and lungs. A paper on the elastic membrane of the bronchial tree in 1922 
was followed by a very important (and in those days pioneering) radio- 
graphic study of bronchial movements. Then followed a number of papers 
expounding and elaborating upon various aspects of bronchopulmonary 
dynamics, normal and abnormal. Having initially rejected the idea of 
alveolar pores, Macklin was subsequently convinced by experimental ob- 
servations that they do exist. He reported on this to the Royal Society of 
Canada (1934). The conclusion of another paper on these pores (or vents, 
as he preferred to call them) speaks for itself: “Now that I have investi- 
gated ‘the fabric of Nature herself’ I gladly revise my opinion.” He studied 
the possible physiological and pathological significance of these openings. 
Jointly with Dr. Madge T. Macklin (whom he met and married during 
his Baltimore days) he published important papers dealing with the dy- 
namics of pulmonary interstitial emphysema. This led to study of the 
pulmonary vasculature. A paper to the Royal Society of Canada (1945 
on terminal pulmonary venules was followed by a radiographic study of the 
“length and width changes in the pulmonary arterial system,” complemen- 
tary to his earlier investigation of similar changes in the bronchial tree. 
Now that both principals are gone, the following incident may be set 
down for what it reveals of Macklin’s character. In 1937 W. S. Miller 
published his great monograph on the lung. Nowhere is Macklin mentioned 
not even in the bibliography. It fell to Macklin to review the work for 
the Anatomical Record. The review is judicial, eminently fair, in places 
cordial. Of the bibliography, with its ostentatious omission of all his im- 
portant papers, Macklin wrote: “There is a valuable bibliography in which 


are listed 222 articles, selected from the author’s encyclopaedic collection, 
and ranging in date from the time of Aristotle to the present.” Then, indeed, 
silence was golden. 


Dr. Macklin is survived by his widow and three married daughters. 
His colleagues in the Royal Society of Canada salute the memory of a 
very distinguished Canadian anatomist. 
I. MacLAREN THOMPSON 
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Wyatt Malcolm 


1872-1959 


YATT MALCOLM, son of John and Sarah Malcolm, was born at 

Houghton, Oxford county, in the heart of the glacial lowland of 
Ontario, on November 8, 1872. He taught for a time in public and high 
schools in Ontario before entering Queen's University, where he received 
his Master of Arts degree with gold medals in Chemistry, and Mineralogy 
in 1906. He also received a gold medal in Geology in 1908. He served as 
compiler of geological information on the staff of the Geological Survey of 
Canada from 1908 to 1936 when he was appointed Assistant Curator of the 
National Museum of Canada. He retired from that position in 1941. 

He was elected a Fellow of the Royal Society of Canada in 1926, was an 
original Fellow of the Canadian Geographical Society, a member of the 
Canadian Institute of Mining and Metallurgy, a member of the Ottawa 
Canadian Club, and a regular attendant at the meetings of the Ottawa 
Y.M.C.A. Discussion Club. 

He was author or co-author of several Memoirs and other publications of 
the Geological Survey of Canada. Some of the most important of these 
were: “Gold Fields of Nova Scotia” (with Dr. E. R. Faribault, 1912 
“Oil and Gas Prospects of the Northwest Provinces of Canada” (1913 
“Notes on Radium-bearing Minerals’ (1914); “The Oil and Gas Fields 
of Ontario and Quebec” (1915); “Mackenzie River Basin” (with Dr. 
Charles Camsell, 1919); “Economic Minerals of Canada” (1921), and 
“Canada, Geology, Mines, and Metallurgical Industries” (with A. H. A. 
Robinson, 1927 

He was an original member and for many years an active worker in 
St. James United Church in Ottawa. 


He married the former Margaret Ross in 1901, who predeceased him in 


1948. He is survived by two daughters Mrs. George Stephenson and Helen 
Malcolm of Ottawa. 

Wyatt Malcolm was a persistent reader of English literature, and an 
interesting, humorous conversationalist. 

He made a worthwhile contribution to the Canadian Mining Industry 
through his services in the Geological Survey of Canada and the National 
Museum. 

M. E. Wirson 
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Jonathan Campbell Meakins 
1882-1959 


OCTOR JONATHAN C. MEAKINS, Professor Emeritus of Medi- 
| pee at McGill University, died at the Royal Victoria Hospital in 
Montreal on October |2 after a short illness. He was seventy-seven years 
of age. 

Jonathan Meakins was born in Hamilton, Ontario, on May 16, 1882, 
and graduated in Medicine at McGill University in 1904. After two years 
of internship and residency at the Royal Victoria Hospital he spent a year 
with Rufus Cole in the Department of Bacteriology of Johns Hopkins, 
followed by two years in the Department of Pathology of the Presbyterian 
Hospital in New York under Eugene Opie. He then returned to McGill and 
the Royal Victoria Hospital with the orthodox training expected at that 
time of a physician who had academic ambitions. He soon showed, however, 
that his outlook on medicine was far from orthodox. He had an enquiring 
mind and realized the importance of the physiological approach to medical 
problems. He was appointed Director of the Department of Experimental 
Medicine in McGill in 1912 but he soon resigned from this appointment 
and left for England to work with Sir Thomas Lewis and Sir James 
MacKenzie. He returned to Montreal in July 1914 in time to enrol in 
No. 3 General Hospital unit which sailed for England in May 1915. His 
real interest, however, was still in experimental medicine and by the end 
of that year he had joined his old friend Sir Thomas Lewis to study 
“[P.A.H.” During the next three years he belonged to a team which in- 
vestigated the physiological problems which arose from gas warfare and 
other hazards, a team which consisted of such leaders in science as Lewis, 
Dale, Haldane, Barcroft, and Cushny. By the end of World War I he was 
widely known as a sound physician who was also a brilliant investigator and 
who had the drive, energy, and personality of the born leader. It did not 
surprise his friends when, soon after his return to Montreal, he was offered 
the Christison Chair of Therapeutics and Clinical Medicine at Edinburgh 
University. This he accepted at the age of thirty-seven. 

In Edinburgh he was one of the first to introduce scientific methods of 
research into the Royal Infirmary and the laboratories which he planned 
remain a tribute to his energy and foresight. His gay, distinguished, and 
debonnair personality also struck a new note in the Professoriate. It would 
not be unusual for him to enjoy a jovial evening with the students and next 
morning deliver a fascinating lecture on the application of physiological 
principles to disease, and then conduct a breezy ward round, attended in 
those congested post-war days by thirty or forty clerks. His life in Edinburgh 
was a full one and yet he found the time to write the first book on respiratory 
function in disease and was a member of Barcroft’s expedition to the Andes 
which made the first comprehensive study of the effects of high altitudes 
on man. 
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In 1924 he returned to Montreal as Professor of Medicine at McGill 
University and Physician-in-Chief at the Royal Victoria Hospital where 
he made many changes in the old order. Naturally he met with some 
opposition. This only served to strengthen his confidence in the merit of his 


plans and was treated as a challenge which he met with characteristic zest 
and vigour. He quickly established himself as one of the leaders of medicine 
in the North American continent. In 1926 he was elected a Fellow of the 
Royal Society of Canada. In 1929 he was elected the first president of the 
Royal College of Physicians and Surgeons of Canada and five years later 


was elected President of the American College of Physicians and Surgeons. 
The next year he was President of the Canadian Medical Association. 

At the outbreak of World War II he became Deputy Director of Medical 
Services in the Canadian Army with the rank of Brigadier. In 1942 he was 
appointed Dean of the Faculty of Medicine at McGill University. He was 
editor of the American Heart Journal and author of The Practice of Medi- 
cine which went through six editions. 

The honours Doctor Meakins received in his lifetime include: C.B.E., 
M.D. (Syd.), D.Se.( McGill), LL.D.(Edin.), F.A.C.P., F.R.C.P.(Edin.), 
Hon. F.R.C.S.(Edin.), F.R.C.P.(Lond.), F.R.C.P.(C.), F.R.S.E., and 
Professor Emeritus of Medicine at McGill University. 

He is survived by his wife, the former Sarah Caldwell; one son, Doctor 
Jonathan F. Meakins, a senior attending physician at the Royal Victoria 
Hospital; a daughter, Diana, and a sister, Florence Meakins, of Hamilton, 
Ont. Also surviving are three grandchildren. 

Doctor Meakins will be remembered by his colleagues for his magnetic 
and forceful personality and the prominent part he took in Canadian and 
North American medicine. He will be remembered also by the loyal band 
of those he trained for his friendly leadership, his integrity, and the stimula- 
tion of his quick and accurate mind. But long after his friends and col- 
leagues have followed him, he will be remembered as a pioneer in applying 
scientific methods to medicine. He will take his place in medical history as 
the first to make an organized effort to investigate the disturbances of 
function which occur in diseases of the lung, an effort which culminated in 
the publication in 1925 of his book, Respiratory Function in Disease. His 
name will also be recorded in the annals of Edinburgh University and 
McGill University as the person who introduced an atmosphere of scientific 
inquiry and research into their teaching hospitals. 

J. S. L. Browne 
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Arthur Saint-Pierre 
1885-1959 


RTHUR SAINT-PIERRE, autodidacte, fut un de nos meilleurs 
sociologues. Né en Ontario, il fit quand méme sa trouée dans le 
journalisme montréalais. Tout jeune encore, il entra 4 La Patrie. 
D’une activité débordante jusqu’a la fin de sa vie, rien de ce qui touchait 
a notre groupe ethnique ne lui était étranger. A lage de vingt-deux ans, il 
fonda un cercle de A.C.J.C. C'est a cette école qu'il fit son apprentissage 
de futur sociologue. 
I] publia environ vingt-cing livres et brochures. Bilingue, il contribua 
largement a nous faire connaitre dans les milieux de langue anglaise. Ses 


ouvrages de sociologie lui valurent de nombreux prix au nombre desquels 


on compte ceux de lAcadémie frangaise et de Académie des Sciences 
morales et politiques. 

Professeur 4 Ecole des Sciences sociales depuis 1923, il fut un des plus 
dévoués collaborateurs d’Edouard Montpetit. Ce dernier lui confia les 
chaires de la pratique sociale et de organisation des Oeuvres. Avec un de 
ses collégues de I’Ecole, le Dr Beaudoin, il fonda la premiére Association des 
Oeuvres de Charité qui allait étre remplacée plus tard par la Fédération 
des Oeuvres de Charité canadiennes-francaises. 

Arthur Saint-Pierre ne limita pas son action a la Province de Québec. II 
fit une étude approfondie des Franco-Américains grace a lappui de la 
Fondation Carnegie. En 1947, il devint membre de American Catholic 
Sociological Society. 

Elu membre de la Société royale en 1926, il devint, plus tard, président 
de la Section I. Il collabora réguliérement a plusieurs revues et journaux. 
Parmi ses principaux ouvrages, on reléve les titres suivants : L’ Avenir du 
Canada frangais (1909); Vers Action (1911); L’Instruction obligatoire 

1912); L’Organisation professionnelle (1913); L’Organisation ouvriére 
dans la Pro ince de Ouébec 191 5 - L’Utopie SOC taliste 19] 5 ° Oue tions 
et awuvres sociales de chez nous (1914); Le Devoir social (1914); La 
Fédération américaine du travail (1914); L’Utopie socialiste (réponse a 
Jean Valjean, 1914); Le Comte Albert de Mun (1915); La Question 
ouvriére au Canada (1920); L’Oratoire Saint-Joseph du Mont-Royal 

1922-26): Le Probléme social (1925): Ce que je pense sur... (1928 
Des Nouvelles (1929); Le Mendiant fleurt (1930); L’Oeuvre des Congré- 
gations religieuses de Charité dans la Province de Québec (1932); Té- 
moignages sur nos Orphelinats (1945); La Protection de lenfance dans la 
Province de Québec (1947); Le Probléme actuel du logement (1950 
La Littérature sociale canadienne-frangaise (1950); Antoine Gérin-Lajoie, 
Etienne Parent (1951); Léon Gérin (1952); La Croche (1953); La Sé- 
curité sociale (1955) et Essai historique sur la pensée sociale canadienne- 
francaise (1957 
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Arthur Saint-Pierre, homme au grand coeur, avait aussi son franc parler. 
Toujours prét a défendre la cause des déshérités et des malheureux, il 


recrutait pour ses ceuvres un bon nombre d’hommes de bonne volonté. Sa 
contribution 4 la sociologie devrait faire objet d’une bibliographie complete. 
Nous verrions mieux alors lévolution d’une ceuvre imposante qui s'est 


poursuivie pendant cinquante ans. 
Jean-Marie NADEAU 
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William Charles White 


1873-1960 


HE Right Reverend William Charles White, B.D., D.D., F.R.S.C., 

formerly Bishop of Honan and latteriy director of the School of 
Chinese Studies at the University of Toronto, died on January 24, five 
months after reaching his eighty-sixth birthday and two months after ob- 
serving the fiftieth anniversary of his consecration. He was survived by his 
second wife, Daisy Masters, and by a son and a daughter. Another son died 
during World War I. His first wife, Annie Martha Rae, who died in 1934, 
had been the first woman to receive a diploma from the Anglican Deaconess 
Training College in Toronto. 

William White was born in Devonshire, England. While he was still a 
boy he moved with his family to Norwood, Ontario, about twenty miles 
east of Peterborough. Here he attended the local school and worked in a 
dry goods store. Later he became a junior Y.M.C.A. secretary in Ottawa. 
While so employed he came into contact with the well-known Y.M.C.A. 
leader, John Mott, and from him acquired that interest in Christian mis- 
sionary work and deep concern for the salvation of individual souls which 
became so characteristic of his whole life. For a time he thought of going 
to Africa as a lay missionary. Finally he entered Wycliffe College as a 
candidate for the Anglican priesthood, and after a year (1896-97) as 
curate at Holy Trinity Church, Toronto, he went to Fukien, a coastal 
province in southeastern China opposite Formosa, as a deacon. Fukien was 
in the diocese of Hong Kong, and in 1899 he was ordained priest in the 
British Community Church in Foochow by the Bishop of Hong Kong. 

In Fukien the Reverend William White found himself engaged in work 
among the lepers. In consequence of his activities there he was invited to 
become North American secretary of the non-denominational Mission to 
the Lepers, which had offices in New York. This offer he declined because of 
his sense of vocation and of his obligations to his Church. 

The Bishop of Hong Kong then assigned him to work among Chinese 
scholars who had hitherto firmly resisted the Christian Gospel. This work 
had a profound influence upon the Reverend Mr. White’s subsequent life. 
From the various scholars whom he met (and who “took me in as an older 
brother and treated me handsomely”) he acquired a deep and abiding 
interest in and admiration for ancient Chinese culture. Finally, on November 
10, 1909, he was consecrated first Bishop of Honan, in St. James’ Cathedral, 
Toronto, by Archbishop S. P. Matheson, Archbishop of Rupert's Land and 
Primate of the Anglican Church in Canada. 

As Bishop of Honan, William White was one of those responsible for the 
formation of the General Synod of the Anglican Church in China, which 
resulted in recognition of the Chinese Church as a self-governing province 
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of the Anglican communion by the Lambeth Conference and by the Cana- 
dian Church. He was also instrumental in persuading the Missionary 
Society to loose its leading strings in the diocese of Honan. In 1927 General 
Synod recognized the Synod of the diocese of Honan as the ecclesiastical 
authority in that diocese. The following year the Honan Synod, with the 
approval of the Church in Canada and the Chinese House of Bishops, 
elected a Chinese priest, the Reverend Philip Lindel Tsen, to be Bishop 
White’s Assistant Bishop. After Bishop White resigned the see of Honan in 
1934 he persuaded General Synod to allow the diocese of Honan a free 
hand in the selection of his successor, in spite of the recommendation of the 
Missionary Society executive that his successor should be a Canadian. The 
election of Bishop Tsen resulted. 

When the Anglican Church chose Bishop White to head the new mission 
in the province of Honan in north-central China, no previous Anglican work 
had been done among the thirty-five million people living there. For his first 
staff the Bishop took with him six Chinese who had been members of his 
class for evangelists at Foochow. Before he laid down his work as Diocesan, 
the staff of the mission had grown to ninety-five, of whom nineteen were white 
and seventy-six Chinese. Among the treasures which Bishop White brought 
back with him to Canada were a number of decorations given him by the 
Chinese Government, and by the Chinese Red Cross in recognition of his 
work in famine relief, flood relief, and other welfare work among the 
Chinese people in Honan. 

Owing to his interest in and extensive knowledge of ancient Chinese 
culture Bishop White was appointed, on his return to Canada, Professor of 
Chinese Archeology at the University of Toronto. He held this appointment 
from 1934 until his retirement in 1948. In 1942 he became Director of the 
School of Chinese Studies; he was, at the same time, keeper of the Chinese 
collection in the Royal Ontario Museum. During these years he prepared a 
series of books on Chinese antiquities which were published by the Univer- 
sity of Toronto Press. Among his other writings he contributed no fewer 
than twenty-four articles on the civilization of Ancient China to the /llus- 
trated London News. In 1938 he was elected a Fellow of the Royal Society 
of Canada. 

In 1946 Bishop White returned to China. Conditions in that country 
following the years of war and the Japanese Occupation were such that 
Bishop Tsen needed assistance, and despite his years, this assistance Bishop 
White was prepared to give. He held the appointment of Assistant Bishop 
for three years. 

Once more back in Canada Bishop White was asked by the Missionary 
Society of the Church in Canada to write a history of the Honan mission. 
But his health was poor. Sickness, which kept him to his bed for two years, 
interrupted this work, and it was never completed. Finally, on November 
30, 1959 he observed the fiftieth anniversary of his consecration to the 
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episcopate quietly in his home in Toronto. On this occasion he was pre- 
sented with an illuminated address by the Missionary Society, part of which 


read as follows: “from 1897 until now-—~a period of sixty-two years, you 
have combined in an unforgettable manner the offices of Evangelist, Scholar, 
Administrator, and Statesman in the Church of China, as well as in the 
interests of Chinese culture.” This is his epitaph. 


Georce F. G. STANLEY 
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TITLES AND ABSTRACTS OF PAPERS 
PRESENTED AT THE ANNUAL MEETING 








Programme of Papers 


Travaux au Programme 


DPIMAKEKS 


SECTION I. LITTERATURE, HISTOIRE, SCIENCES SOCIALES, ETC. 
Le lundi 6 juin 
8 h. 30—Inscription : Leonard Hall. 
10 h. Réunion générale de la Société : Dunning Halli. 
10 h. ¢ Colloque : Dunning Hall. 


2 h. Réunion de la Section : Kingston Hall, ch. 104. 
(1) Discours du président, M. Léon Lortie, m.s.r.c. 
(2) Discussion des affaires courantes. 
(3) Présentation de travaux. 
(a) Kingston et Mgr Phelan, par Mgr Olivier Maurault, 
m.S8.r.c.; 
(b) Aspects nouveaux d’un trés vieux probléme, par 
Gérard Parizeau, m.s.r.c.; 
(c) Urgel-Eugéne Archambault, par Louis-Philippe Audet, 
m.S.r.c. ; 
(d) L’abbé Ovide Brunet, botaniste, par Mgr Arthur 
Maheux, m.s.r.c. 


~ 


Le mardi 7 juin 


9h. -Réunion conjointe des sections I et II : Auditorium, Dunning 
Hall (sous la présidence de M. Léon Lortie et du R.P. G. B. 
Phelan). Les responsabilités des universités canadiennes. 
(1) Northrop Frye, m.s.r.c. 
(2) Arthur Tremblay, m.s.r.c. 
(3) John Deutsch. 


Réunion de la Section : Kingston Hall, ch. 104. 
(1) Langue et littérature canadiennes, colloque présidé par 
le R. Frére Clément Lockquell, m.s.r.c. 
(a) Pierre Daviault, m-.s.r.c. 
(b) Jean-Marie Laurence, m.s.r.c. 
(c) Jean-Paul Vinay, m.s.r.c 


l 





Section I 


(2) Présentation de travaux. 
(a) Le traité de l’arrangement des mots de 
d’Halicarnasse, par Maurice Lebel, m.s.r.c. 
(b) ‘Monsieur Dumouchel,”’ conte de 
m.S.Fr.c. 


Denys 
Cécile Chabot, 


(c) Tan-Gau, par Robert Gauthier, m.s.r.c. 


Le mercredi 8 juin 


9 h. Réunion de la Section : Kingston Hall, ch. 104. 
(1) Littérature d’imagination, colloque présidé par le 

Emile Legault, m.s.r.c. 

(a) Gratien Gélinas, m.s.r.c. 

(b) André Giroux, m.s.r. 

(c) Jean Béraud, m.s.r.c. 

Présentation de travaux 

(a) Le centenaire de l’école patriotique de Québec, par 

Guy Sylvestre, m.s.r.c.; 

lendances de la jeune poésie au Canada frangais, par 

Clément Marchand, m.s.r.c.; 

Les fortifications de Québec, par Gérard Morisset, 

m.S.F.c. 


Réunion de la Section : Kingston Hall, ch. 104. 


(1) Discussion des affaires courantes. 


(2) Présentation de travaux. 


a) Besoin, en démocratie, d’une opinion publique lucide 


et vigilante, par Eugéne L’ Heureux, m.s.r.c.; 
La loi 19 Victoria ch. 14 (1856) établit un Conseil de 
l'Instruction publique, par Louis-Philippe Audet, 


n.S.r.c. 
ion générale de la Société : Dunning Hall. 


ion du conseil : salle des conférences, Dunning Hall. 


Kingston et Mer Phelan. Par Mgr Olivier Maurault, M.S.R.( 
Cataracoui et le for Pens 1 
l'Eglise au C 


de Saint-Sulpice 


la paroisse Saint-Francois. L’état de 
de l'Ontario, vers 1850. La ¢ ompagnie 
prétre de Saint-Sulpice et Vicaire général 


spé iale ment d ins la province 
et l'épiscopat. M. Patrick Phelar 
de Montréal. Mer Phel , 

titre. Evolution du di lor 
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puis cet spoque et ssance de la paroisse Saint-Francois 
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Section I 


2. Aspects nouveaux d’un trés vieux probléme. Par Gérard Parizeau, 


M.S.R.C. 


Au Canada, comme 4a I|’étranger, le milieu économique a beaucoup changé depuis le 
dix-neuviéme siécle. Si l'individu continue de jouer le rdle prépondérant dans |’évolution 
et la maftrise de l'économie, il dispose de moyens bien différents. Les Canadiens-francais 
doivent modifier leurs méthodes, leur formation et, ns une certaine mesure, leur con- 
ception de la vie économique et social s'ils veulent occuper la place que le nombre seul ne 
peut leur donner dans leur pays. II est intéressant, A ce sujet, de reprendre les idées que 
Léon Gérin, Errol Bouchette et Edouard Montpetit ont développé a divers moments a 


la Société Royale, en montrant moyens d'action ont changé si le but reste le méme 


Urgel-Eugéne Archambault (1834-1904). Par Louis-Philippe Audet, 
M.S.R.C, 


Personnage considérable dans l'histoire scolaire de Montréal. II fut 
concurremment directeur de l'Académie Commerciale catholique, directeur et surintendant 
des écoles de la Commission scolaire da la métropole, fondateur et premier incipal de 
l’Ecole Polytechnique, visiteur des Ecoles, puis surintendant local. I] fut l’artisan principal 
de la coordination des écoles de Montréal, coordination qui se réalisa au prix de nombreuses 
difficultés. Ses initiatives pédagogiques furent nombreuses et son influence s’exerca méme 


sur le plan provincial 


L’abbé Ovide Brunet, botaniste, 1826-1876. Par Mgr Arthur Maheux, 
M.S.R.C. 


Né 4 Québec il suivit le cours classique au Séminaire de Québec, puis les études théo- 
logiques. Il entra dans le ministére paroissial, od il resta dix ans. I] fut alors rappelé au 
Séminaire de Québec en 1858, pour y enseigner la botanique surtout, et aussi la géologie, 
la minéralogie et la zoologie. I] a laissé des brochures imprimées sur la botanique, 
sieurs manuscrits. I] acquit ur lide réputation dans les milieux francais et 


en France 


Denys d’Hali irnasse » 1’ ngement des mots Par VI iurice 


Lebel, M.S.R.( 


Origine, compositio1 


| 


cevaient la littérature; apy iation pour la musique du gt 


et traductions du Traité. !mportance et influence. De la Renaiss 


et réle de cet olvrage da renouveau des études grecques. 


6. ‘‘Monsieur Dumouchel,”’ conte par Cécile Chabot, M,S.R.C. 


Ce conte fait partie dé 


Tan-Gau. Par Robert Gauthier, M.S.R.( 


Tan-Gau est un procédé natu yur l’enseignemer i lat » seconde. II consiste 


a diviser l'étude en deux étapes s ] ssives et progressiv Cc mpbréher ton, Puls expression 


9. 
o 





Section I 


Au début, |'éleve écoute la langue nouvelle, tout comme l'enfant qui apprend sa langue 
maternelle. I] s'applique a la comprendre et non a la parler. Le professeur, qui s’exprime 
toujours en langue seconde permet 4a |'éléve de répondre dans sa langue maternelle. Puis, 
petit a petit, l’oreille délie la langue et |’éléve commence Aa s’exprimer en langue seconde 
En usage en Ontario depuis cing ans, Tan-Gau remporte des résultats fort prometteurs, 
tout particulitrement dans les écoles publiques de Oakville, dans l’enseignement du frangais 


aux éléves de langue anglaise 


8. Centenaire de l’école patriotique de Québec. Par Guy Sylvestre, 
eo Oe 
Cette école est aussi appelée ‘‘l’école de 1860" et il convient d’en souligner le centenaire 
cette année. I] est opportun de le faire ici puisque quelques-uns des membres de cette 
école furent au nombre des membres fondateurs de la Société royale du Canada. L’auteur 
soulignera les antécédents historiques qui ont contribué a permettre la naissance d'une 
certaine littérature ‘nationale’ il y a cent ans; il étudiera britvement les principaux 


caractéres de cette littérature et il cherchera a en dresser le bilan un siécle plus tard 


9. Tendances de la jeune poésie au Canada francais. Par Clément Marchand, 


M.S.R.¢ 


Désormais le pote et le critique se confondent dans une méme personne. La poésie est 
devenue une sorte de steppe mentale ot l’on chercherait en vain une derniére trace de 
romantisme 

La poésie nouvelle se livre 4 une exploration méthodique dans le domaine des thémes 
et des formes. Dans I'éclairage de la psychanalyse, elle pratique l’anatomie de l’émotion 
et du fait. L’‘homme multiple s’exprime par de nouveaux moyens. 

Les traits dominants de cette école sont la pensée analytique, la complexité des traits 
et l'intellectualisation de la sensibilité. Nous constatons, a la lecture des derniéres ceuvres, 
que notre civilisation connait une période de recherche subtile, une ére de conflit intérieur. 

Notre jeune poésie veut refléter cette étonnante métamorphose de l'homme de notre 


temps, devenue le ménestrel de lui-méme 


10. Les Fortifications de Québec . Par Gérard Morisset, M.S.R.C. 


Nombre de guides touristiques serinent a leur clientéle que les fortifications de Québex 
ont été construites sous le Régime anglais. C'est une légende. Du second gouvernement 
de Frontenac, il reste la redoute du Cap-aux-Diamants et le cavalier du Moulin (1693). De 
1699 A 1710, Levasseur de Néré construit le demi-bastion de Joubert, le bastion de la 
Glacitre, le bastion Saint-Louis et les courtines qui les relient. De 1715 4 1750 — aprés 
l'affolement dfi a la prise de Louisbourg, Gaspard Chaussegros de Léry termine les forti- 
fications permanentes de la ville jusqu’au demi-bastion de la Potasse qui existe encore 
Seule la Citadelle est du Régime anglais. Durnford en a commencé la construction en 
1820. Force lui était de raser le demi-bastion Joubert pour y batir l’actuel bastion du 
Prince-de-Galles, et de faire sauter a la mine, en 1828, une partie du Bastion de la Glaciére 


11. Besoin, en démocratie, d’une opinion publique lucide et vigilante. Par 
Eugéne L’Heureux, M.S.R.C. 


Il ne s’agit pas tant de savoir s'il faut @tre pour ou contre la Coexistence que de con- 


naitre les moyens a prendre pour sauver le Christianisme et la Démocratie chez nous et 
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dans le monde, si la Coexistence nous est imposée par les é6vénements. La Démocratie pourra 
se défendre elle-méme, sauver les valeurs qu'elle représente et s'imposer pacifiquement 
au monde, si elle est servie par une opinion publique éclairée, vigoureuse, sinctrement 
chrétienne et profondément humaine. C'est a toutes nos élites, sans exception, qu'il faut 
demander de forger une telle opinion publique 


12. La Loi 19 Victoria, ch. 14 (1856) établit un Conseil de I' Instruction 
publique. Par Louis-Philippe Audet, M.S.R.( 


Une enquéte sur l'état de l'éducation dans le Bas-Canada, en 1853, révéla de nombreuses 
et trés graves lacunes dans notre organisation scolaire. Sous l'impulsion de P.-].-O. Chaveau, 
alors surintendant, le Parlement des Canadas- Unis créa, en 1856, un Conseil de I Instruction 
publique pour le Bas-Canada. Les principales dispositions de la nouvelle loi; composition 
du Conseil et nomination des premiers membres. Premiére réunion du Conseil, le 10 janvier 


1860, au Chateau de Ramsay, A Montréal. Premiéres initiatives 


13. Langue et littérature canadiennes : interpénétration syntaxique. Par 
Jean-Marie Laurence, M.S.R.( 


Du point de vue de la grammaire — ou plus précisément de la syntaxe — les rapports 
entre la langue et la littérature présentent plusieurs aspects selon la nature et le ton de 
l’ceuvre. Le degré d’interpénétration semble inversement proportionnel a I'écart entre le 
registre de l’ceuvre (sujet, genre, forme) et celui de la langue courante. Dans le roman, la 
langue des personnages pose un probléme d’adaptation et de transposition qui permet a 
l’auteur de constater jusqu’A quel point et dans quelles conditions il subit l'influe: 
langage courant. Cette influence s’exerce parfois A rebours et se traduit da le 


l'auteur par l'hypercorrection 


14. La Littérature d’imagination :le roman. Par Yves Thériault, M.S.R.( 


Il est bien possible que |’évolution de notre roman se soit produite non pas a la mesure 
de notre évolution sociale, mais selon des normes étrangéres aux facteurs de milieu. Trop 
de critiques, par exemple, réclament du roman d’introspection et de l'anti-roman, alors 
que les auteurs n’en sont méme pas au point de savoir batir d’excellents romans-romans 
Avant d’étre peintre abstrait, ne faut-il pas @tre peintre tout court ? 

Et cette tendance ne force-t-elle pas |'écrivain a négliger, voire a mépriser, l'image 
canadienne ? Cette forme de snobisme littéraire imposé menace, obscurcit les buts premiers 


de nos romanciers 


15. La Critique : un bien nuisible ou un mal nécessaire ? Par Jean Béraud, 


M.S.R.C. 


Doit-elle @tre objective dans Il'absolu 
quel ton peut-elle @tre le plus utile ? 

Les conditions dans lesquelles il faut l'exercer au Canada francais ins les journaux 
surtout — permettent-elles au critique de métier de se satisfaire du réle qu'il peut jouer 
dans l’essor du roman et du théatre ? L’évolution du public, l'orientation de !'écrivain vers 
un statut professional justifient aujourd'hui l’existence d'une critique adulte, donc plus 
réfléchie. Comment concilier ces nouvelles exigences avec celles de l'actualité, dans un 
monde vivant au rythme américair 

Tout ce probléme de la critique est 4 repenser, mais il demeure insoluble la le dollar 


publicitaire régit tout 





SECTION II. ENGLISH LITERATURE, PHILOSOPHY, SOCIAL SCIENCES, ETC. 


Summary of Programme 


Monday, June 6 


10.00 a.m.—-General meeting of the Society. 


10.30 a.m.—General Symposium on ‘‘The Task of the University Today.” 
ymf{ ; y 


2.00 p.M.—Business meeting of the Section. 
Presidential Address—Philosophy and _ Theology: 
Contrast. By the Reverend G. B. Phelan, F.R.S.C. 


Tuesday, June 7 


9.00 A.M.—Joint Symposium with Section I on University Education. 
Auditorium, Dunning Hall. 
(a) The Critical Discipline. By H. N. Frye, F.R.S.C. 
(6) Evolution du concept d’humanités dans l’enseigne- 
ment frangais au Canada. By Arthur Tremblay, 
F.R.S.C. 
(c) The University and its Finances. By J. J. Deutsch. 
(Presented by the Reverend G. B. Phelan, F.R.S.C.) 
2.00 p.m.—General session on Anthropology 
(a) Status Differentiation in Hunting and Collecting 
Societies. By R. W. Dunning. (Presented by T. F. 
Mcllwraith, F.R.S.C.) 
(b) The Basis of Belief, as Illustrated by the Bella Coola 
Indians. By T. F. MclIlwraith, F.R.S.C. 


Wednesday, June 8 


9.30 a.m.—Secticn Symposium on Samuel Taylor Coleridge. 
(a) Coleridge on the Prometheus of Aeschylus. By 
George Whalley, F.R.S.C. 
(b) Coleridge: Platonist or Kantian? By F. H. Anderson, 
F.R.S.C. 
Poet into Public Servant: Samuel Taylor Coleridge, 
Public Secretary to the Royal Commissioner of 
Malta, 1804-6. By Miss Kathleen Coburn, 
Fan. 
2.00 p.m.—Business meeting of the Section. 


4.00 p.M.—General meeting of the Society. 


5.00 p.m.—Council meeting 





SECTION III. MATHEMATICAL, CHEMICAL, AND PHYSICAL SCIENCES 
MATHEMATIQUES, CHIMIE ET PHYSIQUE 


Summary of Programme Travaux au programme 


Saturday, June 4 


9.00 a.M. Mathematics (jointly with the Canadian Mathematical 


Congress). 


Monday, June 6 
10.00 A.M. Business meeting of the Society. 
10.30 a.m. General Meeting (Society Symposium). 


2.00 P.M. Business meeting of Section III. 
Presidential Address and invited papers. 


Tuesday, June 7 


9.00 a.M. 1. General Physics and Chemistry 
Symposium on Solid State Topics Relating to Electron- 
Lattice Interactions. 
Papers dealing with the Upper Atmosphere. 
Symposium on Carbohydrate Chemistry. 
Astronomy. 
Mathematics. 


2.00 P.M. Joint Meeting of Sections III, IV, and V: Symposium on 
“The Responsibilities of Canadian Universities.”’ Speakers: 
Section III, Dr. G. de B. Robinson and Dr. J. W. T. 
Spinks; Section IV, Dr. H. J. Fraser; Section V, Dr. L. P 
Dugal and Dr. R. O. Earle. 


Wednesday, June 8 


9.00 a.M. 1. Joint Meeting Royal Meteorological Society (Canadian 
Branch) and Royal Society of Canada, Section III. 


Symposium on Electron Properties of Metals. 


Sper troscopy. 

Symposium on Natural Products. 
Symposium on Kinetics. 
Symposium on Nuclear Reactions 
Mathematics. 





Section III, Tues. a.m., Mathematics 
Wednesday, June 8 
2.00 p.M. Business meeting of Section. 
4.00 p.m. Business meeting of the Society. 


8.00 P.M. Symposium on Space. 


MATHEMATICS—MATHEMATIQUES 
JOINTLY WITH THE CANADIAN MATHEMATICAL CONGRESS 


Saturday, 9.00 a.m. 
Invited papers 
1. Current developments in analysis. By |. Halperin, F.R.S.C. 
2. Current developments in fluid dynamics. By A. F. Pillow. 
Contributed papers 


The diffraction of electric waves. By F. G. Northover. Presented by 
G. F. D. Duff, F.R.S.C. 


\ triple integral of Bessel functions from group theory. By W. T. Sharp. 
Presented by G. de B. Robinson, F.R.S.C 


Monday, 2.00 p.m. 

Business meeting of Section 

Presidential Address and Invited Papers 
1. Group Representations. By G. de B. Robinson, F.R.S.C. 
2. Group Representations and Spectroscopy. By G. Herzberg, F.R.S.C. 
3. 


Group Representations and Solid State Physics. By W. Opechowski, 
F.R.S.C 


Tuesday, 9.00 a.m. 


invited paper 


Orthomorphisms of Abelian groups and their relation to finite plane 
geometries. By N. S. Mendelsohn, F.R.S.C. (co-authors Diane M. 
Johnson and A. L. Dulmage). 


Contributed papers 
On a particular Klein model of the hyperbolic plane. By Richard Blum. 
Presented by P. Scherk, F.R.S.C. 
On a Pellian equation conjecture II. By L. J. Mordell, F.R.S. Presented 
by H.S. M. Coxeter, F.R.S.C. 





Section IlI, Wed. a.m., Mathematics 


A remark on totally isotropic subspaces. By P. Scherk, F.R.S.C 
rhe representation and optimization of a class of filters. By J 
Mehlberg. Presented by G. de B. Robinson, F.R.S.¢ 


Wednesday, 9.00 a.m. 


Invited paper 
Recent developments in algebra. By Hans Zassenhaus, F.R.S.( 


Contributed papers 

Elementary solutions of totally convex operators. By G. F. D. Duff, 
F.R.S.C., and R. A. Ross. 

The G and H functions as symmetrical Fourier kernels. By C. Fox. 
Presented by W. L. G. Williams, F.R.S. 

On the representation of sequences as Fourier-Stieltjes coefficients. By 
P. G. Rooney. Presented by G. F. D. Duff, F.R.S.( 

A class of singular differential operators. By R. R. D. Kemp. Presented 
by R. L. Jeffery, F.R.S.C. 


The diffraction of electric waves around a finite perfectly conducting cone. 
By F. H. Northover. Presented by G. F. D. Duff, F.R.S.C. 


rhe field of a finite perfectly conducting cone with rounded base, in the presence of an 
axially pointing electric dipole on the axis of symmetry and exterior to the cone is considered 
and Helmholtz’ integral theorem is used to obtain the exact solution. The features which 
are of most interest mathematically are briefly discussed but in view of the length and 
complexity of the work a detailed investigation of the behaviour of the external field is 
postponed for consideration in a later paper. However, the present paper does end with 
a note on how to approximate to the field well away from the cone and also explains how 
the solution of the problem of the diffraction of plane circularly polarized waves can be 
deduced from the present work. (Work done under P.C.C. D48-38-01-15, Defence Research 
Board of Canada. ) 


A triple integral of Bessel functions from group theory. By W. T. Sharp. 
Presented by G. de B. Robinson, F.R.S.C. 


Many properties of Bessel functions of integral order of a positive variable are properties 
of the Euclidean group in two dimensions. If reflections are included the group becomes 
simply reducible and one can define Clebsch-Gordan and Racah coefficients in complete 
analogy with the compact case. In particular it follows that if k; + ke +k: = 0 


. 1 
Fe pir Se by Ji,(py rdr = acd cos(k 6. — kA; 
ei at 


where A is the area of the triangle with sides p:f2; and 6,64, are the external angles. The 
right-hand side is zero if pip2zps do not form a triangle 
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On a particular Klein model of the hyperbolic plane. By Richard Blum. 


Presented by P. Scherk, F.R.S.C. 


The geodesics in the Poincaré half plane are, as is well known, the semi-circumferences 


0: v > VU. 


The transformation 


to a projective model of hyperbolic 


linearizes the above equations and leads, therefore, 
geometry, equivalent to that of Klein, in which the “absolute” is the parabola »—# = 0 


The co-ordinates &,» provide, consequently, a natural way to introduce an analytic 


geometry in the hyperbolic plane. An equally natural way to introduce a hyperbolic 


differential geometry is provided by the Riemannian metric which, expressed in terms 


of & and 9, is 


e ] 0 
ds’ = —5—3 (4ndt tidtdn + dn’). 
nec) ¢ 


On a Pellian equation conjecture II. By L. J. Mordell F.R.S. 


Let p be a prime = 3 (mod 4), and let (7, U) be that integer solution of 


bx’ 


for which x has its least positive value and y > 0. Then it has been conjectured that 


+ 0 (mod Pp) 


and this has been verified for p < 18,000 


I have proved the 


THEOREM 


U = 0 (mod p) if and only if 
E,-; = 0 (mod p). 


‘ 


Here E, is the Euler number defined by 


Analogous results are known when p & 1 (mod 4). Then we have the 


THEOREM 


U = 0 (mod p 
if and only if 
Byi1 = 0 (mod p). 


4 
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Here B, is the Bernouilli number defined by 


I have proved this result when p = 5 (mod 8) in a paper to appear in Acta Arithmeti 


a 


Professor Chowla infor me that he has proved it when ¢ 1( mod 8 


A remark on totally isotropi subspaces. By P. Scherk, F.R.S.( 


Given a symmetric bilinear form in a finite dimensional vector space over an arbitrary 
field. A subspace is called totally isotropic if the form vanishes in it identically. A maximal 
totally isotropic subspace cannot be imbedded into a totally isotropic subspace of higher 
dimension. It is well known that any two maximal totally isotropic subspaces have the 
same dimension and can be mapped into one another by orthogonalities; that is, t y linear 
transformations keeping the given form invariant. The author points out that (i) there 
exists an involutory orthogonality interchanging them, 1 (ii) the group of the ortho- 
gonalities need not be doubly transitive with respect 1 t of the maximal totally 


isotropic subspa¢ es 


The representation and optimization of a class of filters. By J. J: Mehlberg. 
Presented by G. de B. Robinson, F.R.S.C 


Our interest is in a set of conditions entailing the existence of weighting functions for a 
class of linear filters whose input-functions belong to certain Banach spaces, Saks spaces, 
and some special spaces of interest from a physical point of view (for example, the space 
of continuous functions on -2, ©) of polynomial growth, that is, such that for some 
integer n > 0, constants a _, <a tae f(t < a.jt* The spaces of the weighting 
functions are determined 

A method is indicated for optimizing this class of filters by minimizing the mean-squared 
difference between actual and desired output. 


Elementary solutions of totally convex operators By G LD) Duff, 
F.R.S.C., and R. A. Ross. 


Many of the diffusion and dispersion equations of mathematical physics have the 
property that their normal surfaces are everywhere convex. An asymptotic study of ele 
mentary solutions has been made, with particular attention to the exponent of decay as 
i function of direction. With minor additional] conditions, it has been shown that the 
profile of this exponent is the dual of the normal surface, and that it is asymptotically 


piecewise convex, taking its maxima on the sub-characteristics 


[The G and H functions as symmetrical Fourier kernels. By Charles Fox. 
Presented by W. L. G. Williams, F.R.S.( 


In this paper | determine the most general Meijer G-function (C. S. Meijer, Proc 
Amsterdam Koninklijke Academe, 49) which is also a symmetrical Fourier kernel. Denoting 


this function by G(x) I obtain conditions for the validity of the Fourier reciprocity 


» eer 
g(x) = j f(u) G(xu) du; (x): g(u) G(xu) du 
e ef 


in both L; and L: spaces I also obtain > self-rec Iipro« il functions for the kernel G(x 
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which is not a Meijer G-function but which 
| prove that H(x) is also a symmetrical 


with H(x) as the kernel instead of 


After this I introduce a new function H(. 
contains the function G(x) above as a special case 
Fourier kernel and establish the reciprocity above, 
G(x), both in L; and Lz spaces. I obtain a general formula for the self reciprocal functions 


of H(x) and also the asymptotic expansion for H(x) when x is real and positive 


By 


On the representation of sequences as Fourier-Stieltjes coefficients. 
P. G. Rooney. Presented by G. F. D. Duff, F.R.S.C. 


If a is of bounded variation on the closed interval (0, 27), and 
’ 


j eo da(t)' 0, +1, 22,..., 


{cn} is bounded. However, not every bounded sequence 


then it is known that the sequence 
y and sufficient conditions that a 


can be obtained in this way. The author finds necessar 
bounded sequence {c,} be so represented. 


These are 
N 


o Cy 
lim > 
N-» \ r 


\ constant M exists so that 


k 
= | Mk, m 


where 


ind for such a representation with @ 


Necessary and 


monotonk 


A class of singular differential operators. By R. R. D. Kemp. Presented 
by R. L. Jeffrey, F.R.S.C. 


ner by a linear differential expression 


In discussing operators on Lo(J) or L,(J) ge 


2% a;(x)D" y (D = d/dx), 


it is usual to assume that ao(x) = 0 for x in the interior of the interval J. If J is finite 


is non-zero on the closed interval the problem is called non-singular, otherwise 


and ao(x 
remove the restriction on a(x) to obtain a new class of singular 


it is singular. Here we 
problems. This requires a modification in the definition of the domains of operators associ- 
ated with 7 by the introduction of “boundary conditions” at points in the interior of J 
As well as showing how this is done we shall discuss the spectral theory of these operators 
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Sect fii; a4 ( Ph: i Ch tr’ 


GENERAL PHYSICS AND CHEMISTRY 


Tuesday, 9.00 a.m. 


Nuclear Spin Relaxation in Polyatomic Gases. By M. Bloom, M 
Lipsicas, and B. H. Muller. Presented by G. M. Volkoff, F.R.S.( 


The nuclear spin relaxation time T, has been measured in CH,, C:H, and CeHg gases as 
a function of temperature and pressure. The only previous study of a polyatomic gas was 
of H:(M. Bloom, Physics 23, 237, 1957). Some of the results are 

(1) T, increases with increasing pressure (‘‘pressure narrowing’’) for all the molecules 
studied, indicating that relaxation is due to the effect of molecular collisions on tntra- 
molecular magnetic interactions. Just as in H»2, therefore, the results yield information on 
those inter-molecular interactions which affect molecular orientation 

(2) The T, versus density curves are non-linear near the critical temperatures 

(3) For the above gases T,; = 100 T,(H:2) at similar temperatures and densities 

(4) In all cases the approach to spin equilibrium was describable by a single time 


constant. 


2. On Circumaural Noise Excluding Earphones. By E. A. G. Shaw and 
G. J. Thiessen, F.R.S.C. 


It has been usual to keep the earphone coupling volume small (10-15 cm’) to provide 
maximum sensitivity at speech frequencies, whereas a much greater volume (150-200 cm!) 
is desirable to minimize the penetration of extraneous noise. This dilemma is resolved by 
dividing the cavity into two parts coupled by an acoustic resistance thus making the 
effective volume frequency dependent. The two-cavity structure may be treated as a lossy 
waveguide, the input impedance of which is capacitive at low and resistive at high fre- 


quencies. By choosing a driver unit with a complementary characteristic, exceptionally 


! 
uniform frequency response may be attained. 


3. An Ultrasonic Conformational Analysis of Methyl Cyclohexane. By 
J. E. Piercy. Presented by G. J. Thiessen, F.R.S.( 


Measurement of the ultrasonic relaxation in solutions of methyl cyclohexane in relatively 
inert solvents indicates the difference in free energy and enthalpy between the axial and 
equatorial conformations to be approximately 3.5 and 2.1 Kcal/male respectively, the 
kinetic activation energy for the interconversion of these conformations to be 11 Kcal/male, 
and the path of interconversion to be a distortional mode of vibration. There is considerable 
discrepancy between these ultrasonic values and those predicted from models customarily 
employed for the interatomic forces in alicyclic hydrocarbons. Char ges in the models are 


proposed which remove some of the discrepancy 


4. Some Problems in Real Gas Aerodynamics. By Dr. H. Waldron. 
Presented by W. Petrie, F.R.S.C. 
In order to assess the problems of real gas flows, the breakdown of the concept of ideal 


gases treated as a continuum type of flow is examined. The application of the kinetic theory 


of gases for studies of gas phenomena at very low densities is discussed. Some of the problems 
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associated with very high stream velocity in which discontinuities occur to alter gas pro 


g 
perties and the gas composition are indicated and the specific problem of high velocity 
viewed. The various problems associated 
with gas stream surface interactions are reviewed fr 


projectiles entering the earth's atmosphere is re 


the standpoint of possible ablation 
of the surface material. 


\ brief examination is presented of the problems where sufficient ionization of the g 


M4 


occurs to create magnetohydrodynamic effects 


The Purification of Lead Tetramethyl for Mass Spectrometer Analysis. 
By T. J. Ulrych and R. D. Russell. Presented by J. A. Jacobs, F.R.S.( 


Lead tetramethyl has been used for mass spe eter analysis of lead since the early 


work of F. W. Aston with discharge source instr nts 


Since the more recent work by 
C. B. Collins and others lead tetramethyl has been widel; 


meters as a routine procedure in geochemical investigations. The procedure has been 


used in gas source mass spectro 


hampered by the difficulty of separating lead tetramethyl] from the ether solution in which 
' 
it is prepared and from the occasional presence of « iminants in the critical mass ranges 
4 method has been developed for effecting the quantitative separation of lead tetramethv! 
I | I 
from ether and many other possible contaminants. This ir 


involves a preliminary distillatior 
in a specially designed micro-still followed by 


chromatographic separation. This 
technique has been adopted as routine in the pre on intercomparison of ‘ead isé 


ratios presently being carried out at this laboratory 


6. Spectroscopic Studies of the Molecular Structure of Diacetyl and Re- 


lated Viole ule Ss. By Klaus Noac k Preset ted by RR N. Jones, | RSC 


t studies of the infrared and Raman spectra of diacetyl and diac 
established that these molecules have a planar conformation 

Che spectra a d structt of some related including dime thylbutadier > nd 
methyl-isoproper 1 ketor have also been exan a The effects of temperature or he 


infrared spectra have been measured over the range from + 30° to —180° C 


Free-Radical Polymerizations under High Pressure. By E. Whalley 
S. Bywater Presented by I. E. Puddington, F.R.S.C. 


| transter occurs too re 
High pre re termination and depropagat 
rate onstants; te polymerization lsoproper 
icetate has be« rs to solids, hitherto unknowr 
whose molecular t 30,000. The sopropenyl acetate) was hydr 
lvzed by stand } ] 


v-methyl | alcohol), also hitherto unknown 
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SYMPOSIUM ON SOLID STATE TOPICS RELATING TO 
ELECTRON-LATTICE INTERACTIONS IN SOLIDS 


’ 


Convener and Chairman: Dr. D. K. C. MacDonald, F.R.S. 


Ultrasonic Attenuation in Metals at Low Temperatures By A. B. 
Bhatia. Presented by D. K. C. MacDonald, F.R.S.¢ 


Below about 20° K, ultrasonic waves in metals are attenuated primarily because of 
their interaction with the conduction electrons. The attenuation depends on the relaxatior 
time with which the electron distribution function relaxes towards the equilibrium distribu 
tion function. A formulation of this problem in terms of the Maxwell-Boltzmann transport 
equation will be presented. Solutions of this equation will be discussed when the collision 
integral is. due to the interaction of electrons with (a) phonons and (5) impurity atoms. It is 
found that one can describe the collision integral by a single relaxation time only when the 
wave-length \ of the sound waves is much larger than the mean free path / of the electrons 
The relationship between this relaxation time, which is appropriate for the attenuation 
problem, and that which appears in the expression for the electrical conductivity will be 
given. Solutions of the transport equation for the case when \ 1 (high frequetr 
be given. The attenuati f both shear and dilatational waves will be discussed. Further, 
it will be shown that, where the electron-electron collisions are not unimportant, informa 
tion regarding their relaxation time may be deduced from the measurements of attenuation 


and electrical conductivity as a function of te mperature 


2. Experimental Methods of Determining the Fermi Surface in Metals. 


By A. V. Gold. Presented by D. K. C. MacDonald, F.R.S.¢ 


Because of the high degener icy of the electron gas i metal even at room temperature 
most of the electronic properties are determined by the shape of the surface of the Fermi 
distribution iv &- space and the variation of the velocity, t n~(grad,E )>, and the relaxa 
tion time, r(&), over the Fermi surface. Most such physical properties involve complicated 
averages of t% (and higher derivatives) and r(k); however, within recent years some experi- 
mental methods have been cde veloped the results of which can | interpreted 1 a relatively 
straightforward manner i rms of the shape of the Fermi surface, uncomplicated by the 
relaxation time r(k The me mportant of the I | ias-van Alphen effect 
cyclotron resonance, mag o-acoustic resonance i the anor lous inetlect The phy sical 
basis of these experime iscussed and a itline wil iven of the results 
obtained so far. Two of tl pre which can be } readi predicted on the basis 


of such experimental re f > ctronic specific heat and the thermoelectri power at 


high temperatures. It now apy hat recent theoretical development tailvn. Gold 


mav enable us to accou ( ntitatively for the ‘‘a nalous” positive thermoelectricity 
in the noble metals i manner which is consistent ’ su obt i from the de 


Haas van Alphe n and Cc) 


Ultrasonic Atte mn in a " ‘mperatures 
Hutchison. Presented by ms ald, RS. 
The paper reviews ¢ 

conducting and super- 
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4. On the Electron-Phonon Interaction Problem. By G. K. Horton. 
Presented by D. K. C. MacDonald, F.R.S.C. 


The problem of finding an adequate description of the coupling of the ionic and electronic 
motions is one of the major problems in the theory of metals. The problem has been studied 
by Bardeen, Frohlich, Nakajima, Bardeen and Pines, and Chester and Houghton. These 
theories will be reviewed and compared. The question of whether the phonon-electron 
coupling constant is sufficiently small so that the canonical transformation need only be 
carried out to the second order or whether it is better to look at the problem from the point 
of view of the Born-Oppenheimer scheme will be examined. The analogous question of 
whether perturbation theory can be applied to a system whose unperturbed energy levels 
form a continuum will be discussed. It will be shown that this interaction plays an essential 
role in, for instance, the phonon spectrum a monovalent metal and a comparison will be 
made with recent cold neutron spectroscopy results. 


5. The Effect of Cold Work on the Low-Temperature Thermoelectricity 
of Copper, Silver, and Gold. By W. B. Pearson. Presented by D. K. C. 
MacDonald, F.R.S.C. 


The absolute thermoelectric power of different samples of ‘‘pure’’ metals which have very 
similar over-all purity, as gauged by residual resistivity, may vary over wide limits at low 
temperatures. These remarkable relative thermoelectric effects which arise from small 
amounts of physical or chemical scattering centres present in the metal, can now be 
accounted for quantitatively on the basis of equations derived by Kohler and developed 
and applied by MacDonald et al 

Using these same equations it is shown that the effects of cold-work on the low-tempera 
ture thermoelectricity of copper and gold can be quantitatively accounted for by considering 
the relative importance of the scattering centres introduced by cold work, the ideal thermal 
scattering and the scattering due to traces of iron (that may or may not be present in solid 
solution according to the sample) which causes an anomalously large low-temperature 
thermoelectric power when it is dissolved in copper or gold. 

Both the quantitative calculations of diffusion thermoelectricity of annealed samples of 
Cu, Ag, and Au compared to their observed thermoelectricity, and the change of thermo- 
electric power of cold-worked samples relative to annealed samples, show up clearly what 


we believe to be the phonon drag contributions to the thermoelectricity of these metals 


PAPERS DEALING WITH THE UPPER ATMOSPHERE 


The First Canadian Satellite. By Frank T. Davies, F.R.S.C. 


An agreement has been made between the Defence Research Board and the National 
Aeronautical and Space Agency (NASA) of the United States that a Canadian satellite 
will be launched by a NASA rocket as part of a series of satellite launchings. 

The design and construciion of this satellite, called a ‘‘Top Side Sounder,”’ was assigned 
by DRB to its Telecommunications Establishment at Ottawa. It is essentially an iono- 
spheric sounding station transmitting towards the earth's ionosphere from altitudes of 
about 700 miles. It is scheduled for launching into a near-polar orbit late in 1961. 

This paper will discuss the challenging problems involved in the design of the satellite, 
in monitoring its transmissions, and subsequently in interpreting the data. 
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Internal Atmospheric Gravity Waves at lonospheric Heights. By C. O. 
Hines. Presented by F. T. Davies, F.R.S.C. 


The upper atmosphere is subject to intense fluctuating motions. These motions produce 
irregularities in the electron distribution, and they also appear to move. The various 
techniques employed for the study reveal somewhat different characteristics, which have 
been interpreted in the past in terms of widely different processes. It is now shown that most 
of the movements observed during normal conditions can be ascribed directly to the 
consequences of a single mechanism: internal gravity waves propagating through the 
atmosphere. These waves probably propagate upwards from the lower atmosphere where 
substantial energy sources are available, and their amplitude increases as they progress 
until they are finally dissipated by viscosity. Local generation is also possible in some 


circumstances 


3. The Echoing Area of Right-circular Metal Cones. By R. I. Primich and 
J. E. Keys. Presented by F. T. Davies, F.R.S.C. 


[wo distinct theoretical attacks have been made on the problem of the scattering of an 
electromagnetic wave by a right-circular metal cone. These have produced in the past 
discrepant conclusions for the case of a cone whose dimensions are comparable to the radio 
wavelength. A series of experimental measurements has been carried out by the authors in 
an attempt to resolve the discrepancy. In this paper, the results of the measurements are 


described and their relation to the theoretical problem is discussed 


4. Scattering of Radio Waves by an Ionized Gas in Thermal Equilibrium, 
By J. A. Fejer. Presented by F. T. Davies, F.R.S.C. 


An ionized plasma contains irregularities of electron density, produced directly by random 
motions of the particles present, and a radio wave incident on the plasma may be partially 
scattered as a result. The pertinent theory is outlined, and two of its major consequences 
are stressed: that the spectrum of the scattered signal is flat-topped, with two slightly 
raised shoulders situated symmetrically above and below the frequency of the incident 
wave, and that the width of this spectrum is controlled primarily by the heavy ions rather 
than by the electrons. These conclusions have only limited validity, but they do apply to 
observations that have been made of scattering from the ionosphere and they are discussed 


in relation to those observations 


Electron Density Measurements at Fort Churchill, Canada. By W. 
Heikkila, A. Adey, D. G. Burke, and S. Penstone. Presented by F. T. 
Davies, F.R.S.( 


The Defence Research Telecommunications Establishment has recently instituted a 
programme of upper atmospheric research using rocket-borne instrumentation. The first 
rocket flight of this programme took place at Fort Churchill, Manitoba, in the fall of 1959 
and the data obtained from it are described. The primary experiment of this flight entailed 
the measurement of the ionospheric electron density as a function of height, up to altitudes 
of 250 km. Two independent techniques were employed: a dual-frequency phase-comparison 
method previously used by Seddon and Jackson, and a determination of the Faraday rota 
tion imposed on each of the radio signals transmitted. The results of these two techniques 


are compared, and an estimate is made of their reliability 
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6. Whistler Dispersion and Exospheric Hydrogen lons. By R. E. Barring- 
ton and T. Nishizaki. Presented by F. T. Davies, F.R.S.C. 


Detailed examination of the radio emissions known as ‘‘whistlers”’ has provided a new 
means of studying the earth's exosphere. This paper reports on the results of a careful 
analysis of four low-latitude whistlers, using a specially developed filtering technique. In 
each case, the low frequency portions of the resulting dispersion curves show similar depart- 
ures from the simple law developed by Eckersley. The departures are found to be of the 
form and magnitude predicted by Storey on the assumption that the propagation is partly 
supported by the light hydrogen ions of the exosphere. If it is assumed that the observed 
deviations are due only to hydrogen ions, and that above some transitional level the positive 


ions are mostly hydrogen, an estimate of the height of the transitional level is obtained 


Geomagnetic Disturbances and Sudden Magnetic Impulses. By Irvine 
Paghis. Presented by F. T. Davies, F.R.S.C. 


Local station magnetograms and the planetary a, index are used to identify and classify 
large-scale geomagnetic disturbances from 1948 to 1959. The association of sudden magneti 
impulses with the occurrence of these disturbances is examined, for both (27-day) recurrent 
and non-recurrent disturbances. The implications of the results on our view of the sun 


earth environment are discussed. 


8. The Characteristics of Radio-Aurora. By P. A. Forsyth. Presented by 
B. W. Currie, F.R.S.C. 


Radio studies of aurora have not yet shown conclusively that the radio reflections occur 
in the region of luminosity. The difficulty results from the observational limitations of the 
optical and radio techniques. The situation has improved recently with the introduction 
of new kinds of radar and radio systems. The newer radio evidence is compared with the 
known characteristics of the visible aurora. It is concluded that there is a significant degree 
of correspondence between the optical and radio-aurora. 


9. A Fabry Perot Spectrometer for the Airglow and Aurora. By G. G. 
Shepherd and J. A. Nilson. Presented by B. W. Currie, F.R.S.( 


\ general discussion of the application of the Fabry Perot interferometer to observation 
of airglow and auroral spectra will be given, and two such instruments will be described 
The first, a one-inch instrument employing mechanical scanning, operates at an order of 
ibout 250. Spectra of the sodium emission in the twilight have been obtained with an 
instrumental half width of about 3 A. The second, our-inch instrument using refractive 


index scanning is under construction. It is intended for studies at high resolution 


SYMPOSIUM ON CARBOHYDRATE CHEMISTRY 


Convener and Chairman: J. K. N. Jones, F.R.S. 


Oxidation of Starch with Aqueous Calcium Hypochlorite. By A. A. 
Eisenbraun and C. B. Purves, F.R.S.( 


The rate of reduction of hypochlorite by the starch decreased ten-fold after 3 moles per 
] 


CHO, unit had been consumed, the two rates following first-order equations when 5.5 
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moles of hypochlorite were used. The products identified after the more rapid reaction were 
oxalic acid, and a non-reducing, highly degraded, oxidized starch. Hydrolysis of the latter 
yielded glucose, D-erythronolactone, glyoxylic, D-glucuronic, meso, DL- and D-tartari 
acids. The tartaric acids were isolated for the first time from this type of oxidation, and it 
was difficult to account for the origin of the DL- and L-forms 


2. Physiological and Chemical Properties of Polysaccharides from Plant 


Pathogenic Bacteria. By P. A. J. Gorin, J. F. T. Spencer, and D. W. S. 
Westlake. Presented by C. B. Purves, F.R.S.( 


Corynebacterium insidiosum, the causative organism in the wilt of alfalfa produces on 
artificial medium an acidic polysaccharide containing D-galactose, D-glucose and L-fucose 
residues and gives a viscous solution when dissolved in water. When alfalfa cuttings were 
placed in a 0.2 per cent polysaccharide solution rapid wilting developed which was inter 
preted as being due to vascular blockage in the plant. The presence of the same polysac 
charide in actual diseased alfalfa was indicated since a hot water extract of the root gave on 
acid hydrolysis traces of fucose in addition to the glucose, pentose, and rhamnose obtained 
from uninfected roots 

Several plant pathogens affecting the vascular systems of other plants were cultured of 
which X. hyacinthi (Wakker’s yellow disease of hyacinths), X. stewarti (bacterial wilt of 
corn), C. sepodonicum (potato ring rot), and C. michiganense (tomato canker) gave poly 
saccharides whose aqueous solutions were viscous. The pathogens examined were Agro 
bacteria, Xanthamonads, Pseudomonads, and Corynebacteria. Apart from the Agro 
bacteria (four organisms examined) which produced 1,2-8-glucans the organisms in the 
other genera gave extracellular polysaccharides which were quite characteristic of the 
individual organism (24 examined) 

Che polysaccharides from C. insidiosum and C. sepodonicum were investigated chemically 
in more detail. The former consisted largely of branched chain 3-O-D-galactopyranosy] 
(4-0-8-D-glucopyranosyl)-L-fucose units. Each polysaccharide was of interest because of 
the presence of unknown acidic functions. For instance, the polysaccharide from the latter 
organism on partial hydrolysis gave in addition to D-galactose, D-glucose, and L-fucose a 
nitrogen-free molecule of neutral equiv. 750 which gave galactose, glucose, and fucose 
(reducing end) on hydrolysis, thus indicating the acidic portion had a mol. wt. of 262 (or 
about 80 possibly ) 


Molecular Properties of Six 4-O-Methylglucuronoxylans. By D. A 
Goring and T. E. Timell. Presented by S. G. Mason, F.R.S.¢ 


Six 4-O-methylglucuronoxylans have been isolated from various woody angiosperms in a 
maximum yield and with a minimum of depolymerization. Osmotic pressure measurements 
gave number-average degrees of polymerization ranging from 185 to 234. Light scattering 
measurements were carried out with dimethyl sulfoxide solutions of the polysaccharides 
Reliable results were obtained only after colloidal material had been eliminated by ultra 
centrifugation at 140,000 g, followed by ultracentrifugation at 35,000 g in light scattering 
cells especially designed for removal of both sedimenting and floating debris. The weight- 
average degrees of polymerization obtained varied between 440 and 500. A comparison 
between degrees of polymerization and intrinsic viscosities indicated that the acidic side 
chains of the 4-O-methylglucuronoxylans increased the effective volume of the molecules in 
cupriethylenediamine but that this volume was only half of that of cellulose in the same 


solvent. 
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t+. The Periodate Oxidation of Aldoheptoses. By J. K. N. Jones, M. B. 
Perry, and Miss Tanya Pietak. Presented by G. F. Wright, F.R.S.( 


rhe periodate oxidation of aldoheptoses was investigated as part of a programme designed 
to find methods for the selective degradation of these sugars which have been isolated from 
bacterial polysaccharides synthesized from C14 labelled precursors 

he quantitative results obtained indicate that the aldoheptoses are oxidized in their 
ring forms by periodate with the production of intermediary esters. Complete oxidation 
resulted in the consumption of more than the expected 6 mol. of periodate and produced 
less than 6 mol. of formic acid per mol. of sugar. Thesé results are explained on the basis 
of the production of an intermediate malondialdehyde system, oxidation of which results 
in excess consumption of periodate by “over oxidation’’ and the production of carbon 
dioxide which accounts for the low formic acid yield 

Periodate oxidation of aldoheptoses under a variety of pH conditions in each case resulted 
in the rapid liberation of 1 mol. of formaldehyde per mol. of sugar from the exocyclic diol 
at C6 and C7. A method has been developed for the detection of aldoheptoses on paper 
chromatograms in the presence of aldohexoses and aldopentoses, and for their determination 
in polysaccharide hydrolysates. It is based upon the determination of the formaldehyde 
liberated by periodate oxidation at pH 3.5 using the acetylacetone-ammonium acetate 
reagent (T. Nash, Biochem. J., 54, 416, 1953 

It has been demonstrated that the oxidation of aldoheptosides with limited amounts of 
periodate results in the preferential cleavage between C6 and C7 and that rare aldohexoses 


can be prepared by this selective oxidation procedure 


5. Constitution of an Arabinogalactan from Maple Sap. By C. T. Bishop. 
Presented by G. A. Adams, F.R.S.C 


\ polysaccharide made up of D-galactose and L-arabinose units in an approximate 
molar ratio of 1:1 and containing traces of L (?)-rhamnose has been isolated from maple 
sap in yields varying between 7.5 mg. and 17.0 mg. per 100 ml. of sap. The polysaccharide, 
la|p*%* = —27° + 1°, showed a single main peak (u = 9.36 XK 10-§ cm’, volts“, sec) 
on electrophoresis in borate and had a degree of polymerization of 19. Methylation and 
hydrolysis yielded the following major components: 2,3,5-tri-O-methyl-L-arabinose; 
2,5-di-O-methyl-L-arabinose ; 2,4,6-tri-O-methyl-D-galactose; and 2,4-di-O-methyl-D- galac- 
tose. Among minor constituents were 2,3,4-tri-O-methyl-L-arabinose and 2,3,4,6-tetra-O 
methyl-D-galactose. These results showed that the polysaccharide consisted primarily of 
1—3 linked L-arabofuranose and D-galactopyranose residues. Other linkages were through 
C, of some of the D-galactose residues forming a highly branched structure. The arabino- 
galactan from maple sap therefore resembles closely the basic structures of some of the 


plant gums 


6. Constitution of an Acidic Xylan of Tamarack (Larix Laricina). By 
G. A. Adams, F.R.S.C. 


Dilute alkali extraction of Tamarack holocellulose yielded a mixture of crude hemicellu- 
loses from which an acidic xylan was isolated in 6 per cent yield by copper complexing. It 
contained D-xylose (77 per cent), L-arabinose (4 per cent), 4-O-methyl-D-glucuronic acid 
(18.5 per cent), had a specific rotation of —35°, and gave a single sharp peak on electro- 


phoresis in borate buffer. Hydrolysis of the fully methylated hemicellulose yielded 2,3,4 
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tri-O-methyl-D-xylose, 2,3,5-tri-O-methyl‘L-arabinose, 2,3-di-O-met ose, 2,4-di 
O-methyl-D-xylose, 2-O-methyl-D-xylose, 3-O-methyl-D-xvlose an 2,3,4-tri-O-methy]l 
D-glucosyluronic acid )-(1—+2)-3-O-methyl-D-xylose. On t asis of methylation data, 


possible structu for the xyla s 
‘ 


periodate oxidation, and reducing powey values, a 


proposed 


\STRONOM®S ASTRONOMII 
Invited Address: Radio Astronomy in Canada iy D. A. MacRae 


The Spectrum of an Asteroidal Meteor Fragment By lan Halliday 
Presented by C. S. Beals, F.R.S.( 


\ study has been made of 
neutral iron and a weak ex 
noteworthy and support 
normal meteor spectra 

short period, small ecce 

that the meteoroid 


cometary origin 


3. The Use of Gravit' tl te ter the Ene 
Meteorite Craters Present 
F.R.S.C, 


I ield obser itio 
negative gravity fie Id 
fracturing of the 
field provides a mea 
expended in crushing 
radius (r) is found to i 
nuclear explosions te 


meteorite craters 


The Wavelength of Some Infrared Lines 
Sun. By Luise Herzberg. Presented bv 


The wavelength difference betwee 
for lines at 4 8500 A and 8900 A l s the 


be closer to those predicted by th 0 relativi 


of the disk. While for the lines « predicted s« wal ’ ind those 
it the limb are il good igree nt, ivelength t } solar limb « , R500 \ ¢ 


lines are found to be significantly lat han those 


Che Large Amplitude Stress Wave Which Produces a Meteorite Crater 
By J. A. Rottenberg Presented by C. S. Beals, F.R.S.¢ 


t 


The shock waves generated by meteorite impacts of velocity greater than 6 
shown to be comparable to those produced in underground lear explosions. Eq 
21 
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are derived describing the propagation of the disturbance in a form appropriate iu waves 
occurring near a free surface 

Evaluation of the stress tensor along the surface separating the crushed from the fractured 
rock shows that, on the axis of impact, brecciation is due to compression. At the rim of the 
crater it is due to shear stress. 

The theory shows reasonable agreement with the mass deficiency observed by gravity 
methods over known meteorite craters. 


JOINT SYMPOSIUM OF ROYAL METEOROLOGICAL SOCIETY 
(CANADIAN BRANCH) AND SECTION III 


Convener and Chairman: J. S. MARSHALL, F.R.S.C. 
Wednesday 9.00 a.m. 


1. An Evaluation of a Simple Non-Geostrophic Barotropic Model for 500 
MB Prediction. By M. Kwizak and A. Robert. Presented by J. S. 
Marshall, F.R.S.C. 


The non-geostrophic model considered in contrast to the quasi-geostrophic model accounts 
for the complete variation of the Coriolis parameter. It uses an approximated stream field 
obtained from the balance equation from which the non-linear term has been neglected, 
permitting considerable economy of computer time with little sacrifice in accuracy. 

The forecasts obtained indicate a reduction of systematic intensity errors which are 
peculiar to the geostrophic model. Preliminary tests show that stabilizing the ultra-long 
waves and including the effects of terrain further improve the results. 


lonospheric and Stratospheric Coupling and Possible Mechanisms for 
| I | 


Solar-weather Relationships. By Warren L. Godson. Presented by 
A. Thompson, F.R.S.C. 


Solar effects on the ionosphere are dramatic and quite obvious; this is not true for the 
stratosphere (for which very few studies have been undertaken), or for the troposphere 
(for which there have been many studies, but very few significant results). Moreover, no 
acceptable mechanism for the downward transmission of effects of anomalous solar radiation 
has been presented; furthermore, the dynamic coupling between the ionosphere and strato- 
sphere is largely an unexplored field. Recent studies will be presented which shed light on 
several of these problems: solar-stratosphere coupling will be analysed in terms of ozone 
variations, ionosphere-stratosphere coupling will be analysed in terms of D-region absorp- 
tion and mid-stratosphere temperatures, and the results of dynamic calculations for an 
impulsively-heated upper atmosphere will be presented. Taken in conjunction with other 
studies in this field, the new results enable us to discriminate between various highly 


tentative mechanisms for solar influences on weather. 


Che Stratosphere: Composition and Solar Absorption Effects. By John 
Hampson. Presented by W. Petrie, F.R.S.C. 


Atmospheric infrared absorption and emission spectra obtained from aircraft and balloons 


ire presented. The concentrations of the infrared active constituents of the atmosphere 
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are described. Elements of the photochemistry of the stratosphere are presented with 
partic ular emphasis given to water vapour ozone mixtures Arguments showing a pro- 
nounced dependence of ozone concentration on water vapour content in lower and upper 
regions of the ozonesphere are presented. The influence of variations in atmospheric composi 
tion and solar ultraviolet flux on the balance of energy of the stratosphere is discussed and 


speculations on their meteorological significance introduced. 


1. The Polar Blackout of July 7-10, 1958. By J. H. Chapman. Presented 
by F. T. Davies, F.R.S.C. 


rhe polar radio blackout beginning on July 7, 1958, was one of the major events of the 
present sunspot cycle. A class 3+ solar flare at 0040 GMT is presumed to have initiated 
the event. By 0100 GMT radio absorption was observed in the ionosphere north of 85° 
north geomagnetic latitude. The blackout was complete north of 65° by 0600 GMT, At 
comparable latitudes in the southern hemisphere, the blackout was not complete until 
1200 GMT. This evidence is interpreted in terms of precipitation of electrons, protons, and 


He ions from the sun 


5. The Vertical Distribution of Atmospheric Ozone in Canada. By ¢ 
Mateer. Presented by A. Thomson, F.R.S.C, 


The vertical distribution of ozone has been estimated from observations of the Gétz 
umkehr effect at the Canadian ozone stations at Edmonton, Moosonee, Resolute, and 
_ . , . 
loronto. Average seasonal vertical distributions are presented and compared with vertical 


distributions calculated for ozone stations in Europe and India 


6. Total Ozone and Cold Lows in the Middle Stratosphere. By B. W. 
Boville and F. K. Hare. Presented by J]. S. Marshall, F.R.S.¢ 


It is shown that total ozone responds dramatically to the motion of cold cyclones which 
break off from the polar night vortex of the middle stratosphere. The phenomenon is 
illustrated over Europe by a strong cold outbreak in February 1959 which moved from 
Greenland through Western Europe to Asia Minor, and again over North America by a 
deep cold vortex which moved from the Arctic Basin to the Canadian Prairies in January 
1960. Synoptic evidence supports the thesis that the major seasonal and longer period 
changes in total ozone result largely from dynamical processes within the polar night vortex 


and the stratospheric warm belt of which the Aleutian anti-cyclone is part 


A Comparison of the Winter-Summer Transitions in the Arctic and 
Antarctic Stratospheres. By Warren L. Godson. Presented by A 
Thomson, F.R.S.¢ 


A study of pre-IGY data from the Antarctic stratosphere will be presented, in an attempt 
to compare the winter and spring behaviour of the Arctic and Antarctic stratospheres, and 
in particular their winter-summer transitions (the “final warming’’ phenomenon). Basically, 
the phenomena encountered are extremely similar, differing, at high latitudes, only with 
regard to timing and intensity (the Antarctic final warmings occur later and are apparently 
more intense, on the average). Both of these differences can be related to the equatorial 
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displacement of the winter stratospheric warm belt in the Antarctic relative to the Arctic. 


Moreover, the Antarctic warm belt exhibits greater meridional mobility, moving towards 
the pole in late winter and early spring. At this time, baroclinic wave phenomena appear 
(with the associ.ted stratospheric jet stream and poleward heat flux), and culminate in the 


final warming phenomenon, when temperatures climb rapidly to midsummer values 


SYMPOSIUM ON ELECTRON PROPERTIES OF METALS 


Convener and Chairman: Dr. W. G. HENRY 


By W. Ross Datars. 


1. Cyclotron Resonance Experiments in Metals. 
Presented by F. T. Davies, F.R.S.C 


Cyclotron resonance may be observed in a metal at microwave frequencies, according to 
the proposal of Azbel and Kaner, by applying a magnetic field parallel to the sample surface 


It is usually possible to determine the parameters of the Fermi surface by analysing the 
resonant absorption. Cyclotron resonance experime metals, comparison of experimental 
results with theoretical predictions, as well as experimental difficulties and limitations are 
reviewed. Results of recent cyclotron resonance experiments in antimony are also included 


) 


The Magnetic Properties of the Noble Metal Solid Solutions. Bv W. G 


Henry. Presented by I. E. Puddington, F.R.S.C. 


The concentr ition depe dence of the magnetic pr perties of the noble metal solid solutions 


will be discussed 


3. The Interpretation of the Optical Spectra of Solids. By M. R. Meharry 


Presented by I. E. Puddington, F.R.S.¢ 


opti il spectra of metals and alloys will be 


Some difficulties in the interpretation of the 


discussed 


4. Nuclear Magnetic Resonance in Copper Alloys—Electron Distribution 


\round Solute Atoms. By T. J. Rowland. Presented by J. A. Morrison, 


FRSA 


The electronic configuration in the environment of the solute atoms in noble metal 


solid solutions will be discussed 


Thermal Properties of Cu-Zn and Cu-Ge Primary Solid 


5. Optical and 
A. Morrison, | .R ».{ 


Solutions By ]. \ Rayne Presented by J 


Optical absorption and low-temperature heat capacity measurements have now been 
made on the primary phase of the Cu-Zn and Cu-Ge systems. The results of these experi- 


interpreted in terms of the current theories of alloy behaviour. Information 


ments are 
te atoms in these alloys is also adduced 


relating to the nature of the screening of the solu 
from the optic al data 
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6. Magnetic Properties of the Alkali Metals. By F. T. Hedgcock 
Presented by J. A. Morrison, F.R.S.C. 


Insofar as the application of a free electron ‘‘treatment”™ 


i is concerned, the alkali metals 
appear to be the best behaved of the simple metals. However a number of quite serious 
anomalies arise when a correlation of the equilibrium properties of these materials is 


attempted. A presentation of some recent measurements made by the author on the mag 
netic susceptibility of lithium and sodium will be made and a discussion of these results 
in relation to measurements on nuclear and electron spin resonance, and specific heats cf 


these materials will be give 


SPECTROSCOPY —SPECTROSCOPIE 


Convener and Chairman: A. E. Douglas, F.R.S.¢ 


1. The Iraser and Vaser—A Proposal for an Infrared and Visible Analogue 
of the Maser. By J. C. Polanyi. Presented by A. E. Douglas, F.R.S.( 


Experimental and theoretical evidence is cited to support the view that products of 


chemical reac tion can tn all probability be obt uined at negative vibrational ten peratures 


The passage of infrared or visible radiation through such a medium would give rise to 
infrared or visible amplification by stimulated emission of radiation. A machine of tl 


type might be termed an “‘Iraser”’ or ‘‘Vaser.”’ An 
at present to construct such a device. 


iccount is given of work being undertaken 


The suggestion is m ide that the upper itmosphere m constitute a natural lraser and 


Vaser, by virtue of the negative vibrational temperatures of products of reactions occurin 
2 ' 7 


in these regions. 


2. Raman Spectra of Gases at Pressures up to 2500 Atmospheres. By \ 


Degen, A. D. May, J. C. Stryland, and H. L. Welsh, F.R.S.( 


Since isotropic Raman scattering does not show ordinary collisional broadening, the 
effect of high gas pressures on totally symmetric Raman bands can be used to delineate 


vibrational perturbations due to intermiolecular forces. By a method which utilizes the 


high compressional strength of glass, Raman spectra of Hz, CH,, Nz, and CD as pure 


} Kase 
and in mixtures with foreign gases have been obtained at pressures up to 2500 at Some 
progress has been mace interpreting the results in terms of Van der Waals forces 
although the effect of the dispersion forces can be taken into account fairly satisfactorily, 


the effect of the repulsive forces is more difficult to 


issess. 


3. Molecular Orbital Calculations of the Energies and Shapes of Some 
Simple Molecular Species. By G. W. King. Presented by A. E. Douglas, 
op BT ae 
The LCAO/MO/CI method has bec 


cis- and trans-acetylene ar 


1 used to calculate the electronic energy levels of 


d of the linear methylene radical. The complete LCAO/MO 
etvlene has been programmed for a computer with variables related 
to bond lengths and angles as input px 


calculation for trans-a 


irameters. The result t potent | ri s that 


9° 
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obtained show a linear ground state and bent (A,) excited state in agreement with experi 
ment and with previous qualitative predictions. The energies and shapes of other electronic 


states are also discussed 


+. The Electronic Absorption Spectrum of NH». By J. W. C. Johns and 
D. A. Ramsay. Presented by A. E. Douglas, F.R.S.C. 


The absorption spectrum of NHz- in the region 4000 to 9000 A involves an electroni 


transition from the ground state in which the mole: 


ile is bent to an excited state with a 
linear equilibrium configuration. A complex pattern of vibronic energy levels which is 
found in the excited state may be attributed to the fact that both states ccrrelate with a 
211 state in the linear configuration, and coupling is possible between the electronic angular 
momentum and the momentum associated with the bending vibrations of the molecule 
Earlier measurements by Dressler and Ramsay (1959) did not extend to the lowest vibra 
tional quantum numbers where the largest vibronic splittings are to be expected. We have 
therefore extended the measurements and have observed all the lowest vibronic levels 
predicted up to 0,’ 6. The agreement between the observed and calculated energies for 


these levels is satisfactory 


5. The Absorption Spectrum of Oxygen, 3,000—13,000 A, in the ¢ ompressed 
Gas, Liquid, and Solid. By C. W. Cho, A. Landau, E. J. Allin, and H. L 
Welsh, F.R.S.¢ 


The absorption bands of oxygen in the region, 3,000 13,000 A, can be assigned to electronic 


transitions involving the *}°>,~, ‘A, and ‘}°,* states of the molecule. Although some of the 


transitions can appear as magnetic dipole radiation in the free molecule, by far the greater 


part of the intensity in the compressed gas, liquid, and solid must be ascribed to induction 


by intermolecular forces. A great deal of quantitative data for the compressed gas and the 
condensed phases has now been accumulated. The interpretation of these data, particularly 
those obtained recently for a-oxygen at 21° K, will be discussed 


6. The Vacuum Ultraviolet Spectrum of Ammonia. By A. E. Douglas, 
F.R.S.C., and J]. M. Hollas 


The absorption spectrum of ammonia between 1700 and 1400 A consists of a single 
progression of discrete bands. These bands have been photographed with a high resolution 
spectrograph and some progress has been made in the analysis. The bands have been found 
to be of the perpe nd il ir type thus show yg that the ipper elec tronic state is an E elec 
tronic state. Jahn and Teller (1937) have shown that the orbital angular momentum of the 
electron of an E state should interact strongly with the vibrational motion. The structure 


of the excited state of ammonia and the effect of the electronic orbital momentum will be 


discussed 
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SYMPOSIUM ON NATURAL PRODUCTS 


Convener and Chairman: Dr. O. E. Epwarps 


1. Griseoviridin: The C, Fragment. By P. de Mavo. Presented by 


G. F. Wright, F.R.S.C 


A fragment has been obtained by the acid hydrolysis of the antibiotic Griseoviridin. It 
has been characterized as the 2:4-dinitrophenylhydrazone, and, on the basis of physical 
and other available data a structure arrived at. The racemate has been svnthesized. All the 


carbon atoms in Griseoviridin are now accounted for. 


2. Structural Studies on Annofoline, a Lycopodium Alkaloid. By F. A. I 


Anet and N. H. Khan. Presented by L. Marion, F.R.S.( 


Annofoline, C;g¢H202N (1) (Anet and Khan, Can. |]. Chem., 37, 1589, 1959) w re | 
found to contain a tertiary nitrogen atom, a ketone gq ip, a hydroxyl gr [ da ( 
methyl! group. Some reactions of I will be described, which, together with the results of 
ultraviolet, infrared, and nuclear magnetic resonance spectra, allow the formulation of 


possible structures for | 


3. Towards the S\ nthesis ol Pentac Ve lie | riterpenes By { sing De ilone 
as Intermediates. By H. Favre, Mme H. Bruderlein, and N. Dufort 
Presented by L. Marion, F.R.S.¢ 


A possible synthesis is the following: A-B rings (a-decalone) are joined to D-E rings 
(8-decalone) and then ring C is formed by cyclization. Numerous ketones and 8-decalone 
have been prepared and their cyanoethylation studied; the role of the boat form is e1 
phasized. An explanation, based on deformation of the carbon squeleton, will be presented 
in order to account for the substitution in position 3 of the “steroid’’ and ‘ teroidl”’ 


8-decalones 


SYMPOSIUM ON SPECIAL TOPICS IN CHEMICAL KINETICS 


Convener and Chairman: Kk. |. LAIDLER 


1. Hydrocarbon Oxidation Reactions. By K. O. Kutschke. Presented by 
E. W. R. Steacie, F.R.S.¢ 


Knowledge of the low temperature oxidation of hydrocarbons has bee mited almost 
entirely to kinetic data. Until recently there has been a distinct lack of information regard 
ing the individual reactions postulated in mechanisms designed to explain such kinetic 
data. A review is given of the approaches which have been useful in studying such individual 


reactions as well as some limitations associated with them and the kinds of data the wre 
able to yield 


te 
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Radiation Chemistry. 


2. Diffusion Controlled Reactions in 
Dyne. Presented by R. McIntosh, F.R.S.¢ 
! duced decompositions are produced 


radiati i 


radicals) in 


free 
tions is strongly influenced by their 


The reactive species 
of ionizing particle 


s; the course of their re 
track and by The kinetics of such free radical reactions 


diffusion | 


n electro 


in the tracks 
puter for the case of H atoms and 


\. H. Samuel and J. L. Magee 


ilong the 


distribution 


have been studied 1 with 


umerically 
water, manner gested by 


OH radicals formed i 
ils. By L. W. Barr and J. A. 


Alkali Halide Crys 


Diffusion in 
R.S.¢ 


Morrison, | 
of simple diffusion theory applied to ionic crystals shows that only small 
sion adequately. By contrast, anioni 
recent results on chloride ion diffusion 
\ significant feature is that 


lonik 


\n examination 
modifications are required to describe cationic diffu 
diffusion is much more complex. This is illustrated b 
in NaCl and KCI obtained by an isotopic exchange technique 

markedly dependent upon mechanical perfection of the crystals 


anionic diffusion i 


By B. I onway. Presented by F. E. W. 


Electrochemical Reactions. 


Wetmore, F.R.S.( 


Electrochemical rate equations are compared with those for homogeneous and heter« 
formal charge transfer. It is shown how new factor 
the electrode-solution 


geneous processes occurring without 
olution potential difference, the structure of 
idsorption of reactants can determine 


metal 


f 


such as the 


double laver il 
rates of electrochen 
ivailable for deduction of reaction mechani 

reaction order and frequency factors. The speci 


electrochemical free energy 


In electrochemical kinetic studies, several special criteria 


d the 
ical reactions 1 

iddition to those of general applic 
il nature of experimental 


ms 


ire 


ability such 
j 


electrochemical heats of activation is discussed 
recent approaches to problems in electrochemical kinetics are discussed and 
the dependence of the kinetics of electrochemical hydrogen 


heat of adsorption of H atoms, ele« 
n the 


Some 
exemplified by reference to: (a 
adsorbed H atoms 


metal and 


electro« 


H/D isotopic substitution i 


and (c) pathways in 


coverage by 


evolution on surface 
of the electrode 


band structure 


frequency 


hemical reactions; 


factors in some 


ng ions, t 


le positior 


ON NUCLEAR REACTIONS 
Ras 


SYMPOSIUM 
I r, ELLIOTT, F.R 


Convener and Chairman 


Photonuclear Reactions. By B. W. Sargent, F.R.S.( 
The 70 Mev electron synchrotron at Queen's University has been used to study the 
energy and angular distributions of photoprotons from indium and vanadium, and the 
energy distributions of photoneutrons from aluminum, tantalum, and niobium. Ilford C2 
emulsions were used 
Cross-sections are being determined as functio1 
ick 


Improbable reactions su 


28 


s of photon energy up to 75 Mev by the 
method s Cu®(y,2p)Co™ and Cu™( 7,42 )Cu® 


residual activity 
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have been observed. The cross-sections of Cu®(y,n)Cu™, Cu"(y,n)Cu™ and Cu®(>,20)Cu™ 


beyond the giant resonances fall to zero at 35 to 40 Mev 


2. The Energy Distribution of Photoneutrons from Tantalum. By A 
Johnston and B. W. Sargent, F.R.S.( 


The energy distribution of photoneutrons from tantalum bombarded by 65 Mev 


bremsstrahlung has been measured using proton recoil tracks in Ilford C2 emulsions. The 


4 e@! 


distribution is averaged over all angles in the range 30 to 150 degrees between the direction 
of neutron emission and the X-ray beam. The distribution agrees with that found at 90 
degrees to the beam for 30 Mev bremsstrahlung by G. Cortini et al. (Il 
9, 85, 1958) The pe ik in the distribution at 5 Mev due 


,uove Cimen 0, 


Oo neutrons directly emitted has 
been confirmed 


3. Photonuclear Research at the University of Saskatchewan. 
Haslam, F.R.S.C 


Photonuclear reactions in N™, F!®, Mg™, Al?” Si2® and Ca are being 
use of a coincidence scintillation system which detects the resulting positron activity. This 


method has proven useful for resolving the fine structure in activation and cross-section 


curves. Work in progress to use pulse shape discrimination to differentiate between pulses 
induced in phosphors by various particles, and also experiments to study short-lived 


metastable states of isomeric nuclei will be described. The 


investigation o otofission 
yields in heavy nuclides, initiated by Dr. L. Katz, 


and others, will also be ; sed 


(p,pxn) Reaction Cross-sections in Au'”, By T. M. Kavanagh and R 
Bell, F.R.S.C. 


Cross-sections for t rea $ b,pn)Au Lu! "( p, p2n)Au'®, and At 
have been measured i n ton energ! ip to 86 Me The cros 
much larger than tho 1e statisti n 1. and it is likely that the 
are initiated by quasi-f: wo-body interactions 
of the (p,pxn) cross-se f 
the total reactions cross 


“avy elements i 


proton ener 


5. The Spin of the 4.97 Mev Level in Si* \ . Gove and ¢ sroude 
Presented by L. G. Elliott, F.R.S.¢ 


A technique fi iring the total angular me low-lying excited states in 


light nuclei employi ilk River tar n acceler 6 n de i(] 


therland, 


Batchelor, Ferguso nber of 


levels in elements lyi , t Ir 
cular level by a nu reaction su is inelast 
both direct angular distril iT mitted ¢g 
of gamma ray cascad in a Variety ! ometries 
gamma ray table. | y this technique a level has 
in Si?#* and a spin of zero has been assigned to it 
described using this example as an illustratior 


date employing this technique will be summar 


29 





Section IIIT, Wed. a.m., Nuclear Reactions 


6. The Interaction of C® with Carbon and O'§ with Oxygen in the Energy 
Range 6-34 Mev. By E. Almqvist, D. A. Bromley, and J. A. Kuehner. 
Presented by J]. M. Robson, F.R.S.( 


Beams of C and O"* ions of precisely defined energy from the Chalk River tandem accel- 
erator have been used to bombard self-supporting targets of about 25 ug cm™* carbon and 
SiO. At low energies the elastic scattering is in quantitative agreement with the predictions 
for Coulomb scattering of identical spin zero Bosons. At higher energies the cross-section 
drops below the Coulomb value; for the oxygen system the cross-section at 90° (centre 
of mass) shows the monotonic drop characteristic of previous alpha-particle studies while 
the carbon system shows resonance behaviour. The reaction cross-sections also show a 
smooth excitation curve for oxygen and resonances for the carbon system. Nuclear inter- 


action radii of 7.8 and 8.8X10-'%cm are obtained for C+C and O+O respectively. 


Excited States of C"™ from the Be*(He*,n)C"™ Reaction. By L. van der 
Zwan, A. T. Stewart, B. Almquist. Presented by W. J. Archibald, 
F.R.S.C. 


The energy distribution of neutrons from a Be® target bombarded with 2.00 MeV He? 
ions has been measured at angles of 0°, 30°, 45°, 75°, 90°, 105°, and 135° to the beam. 
Che technique of proton recoils in photographic emulsion was used. Neutron groups have 
been observed at energies corresponding to the ground state and five excited states of the 
C" nucleus. The data vields 7.53 MeV for the QO of the reaction and 2.02, 4.28, 4.77, 6.36, 
and 6.86 (all +0.05) MeV for the energies of the observed excited states. These figures 
aire in good agreement with values obtained from other reactions. (See F. Ajzenberg-Selove 
and T. Lauristen, Nuc. Phys. 117, 1, 1959 The differential cross-sections are being 
calculated 


8. Anomalous Inelastic Scattering and Collective Nuclear Octupole 
Vibrations. By M. A. Preston and David McPherson. Presented by 
H. E. Duckworth, F.R.S.C 


Che anomalously strong peak found by Cohen in nucleon inelastic scattering at 2 to 
3 MeV in many nuclides may be connected with the excitation of a collective octupole 
vibration in the nucleus. This hypothesis is contrasted with predictions of the single 
particle model in certain cases when both can be applied. Both reaction cross-section and 
de-excitation processes are considered. The results of this calculation indicate that the 


collective hypothesis may be valid and suggest further experiments. 


9. Disintegration-rate Determination by 4r-Counting; Studies on Absorp- 
tion and Scattering of 8-radiation. By L. Yaffe, F.R.S.C., and J. B. 


Fishman 


The work of Pate and Yaffe on the study of absorption and scattering of 8-radiation in 
a 4 counter has been extended to greater source-mount thickness. As the thickness is 


increased, the back-scattering curves assume the juxtaposition obtained in < 2x geo- 
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metrical systems The saturation back-s« attering value S is attained at 2 mass approxi- 
mately 1/5 that of the range of the 8-radiation. The relationship S 0.070 logio Emax 
+0.142, where Emax is the maximum energy of the 8-radiation, is obeyed over the range 
studied. The phenomenon of coincident discharges, although adequately explained by Pate 
and Yaffe as caused by wall- and gas-scattering if thin film source-mount re used, 
cannot account completely for the results with thicker films. Other phenomena, such as 


bremsstrahlung and secondary electron productior egin to play a role 


SYMPOSIUM ON SPACE. SECTION Ill AND THE CANADIAN 
ASSOCIATION OF PHYSICISTS 


Conveners: H. S. HoGe, F.R.S.C., ANb H. C. DucKwortua, F.R.S.¢ 


Space Science Organizations and the Scope of Planned Programmes 


By D. C. Rose, F.R.S.( 


\ resumé of the Canadian and International organizations for space science research 
will be given. Something on the nature of planned programmes will be included, so that the 


audience will have some idea of the magnitude of the effort which is developing 


The Fringe of Space. By W. Petrie, F.R.S.¢ 


his lecture will deal with the ground-based equipments which have in the past been used 
to explore the earth's upper atmosphere, as well as equipments which are now being carried 
aloft by rockets and satellites. A summary of what is known about conditions in the upper 
atmosphere will be given and some discussion of planned experiments which will give 


information on phenomena not understood at present. 


Biosciences and Space Problems. By M. G. Whillans. Presented by 
G. S. Field, F.R.S.( 


Various problems which must be considered before placing man i } nvironment of 
space will be covered Such matters as exposure to rad tion weightlessness biological 
rhythms, and living in a closed system will be discussed. The lecture will also include some 
thing on the origin of li nd planned experiments which will give information on life 


proc esses 


4. Space Astronomy. $y Peter Millman, F.R.S.( 


This lecture will deal with the limitations imposed on astronomical observations by the 
earth’s atmosphe re and the gains to be made by arrying out st idies in space or based or 
the moon. Planned experiments will be discussed as well as the fundamental information 


} ‘ ‘ 


which astronomers hope to gain from space studies 
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SECTION IV. GEOLOGICAL SCIENCES 
GEOLOGIE et SCIENCES CONNEXES 
Vonday, June 6 
10.00 a.m.—General meeting and Symposium “The Task of the Univer- 
sity Today.’ Auditorium, Dunning Hall. 
12.00 p.M.—Business meeting of the Section, Room 201, Miller Hall 


3.00 p.m.—Presidential Address: On Turbitites. By F. F. Osborne, 


F.R.S.C. General Papers (see abstracts below) 


Tuesday, June 7 


9.00 a.m.—Sectional Symposium—Soils in Canada (Geological, Pedolo- 


gical, and Engineering Studies—see abstracts below) 


Room 201, Miller Hall 


9.00 A.M.—Joint Symposium—The Responsibilities of Canadian Uni- 


versities—Sections | and II. Auditorium, Dunning Hall. 


2.00 p.M.—Joint Symposium—The Responsibilities of Canadian Uni- 
versities—-Sections III, IV, and V. Auditorium, Dunning 
Hall. Speakers: Section III, Dr. G. de B. Robinson and 
Dr. J. W. T. Spinks; Section IV, Dr. H. J. Fraser; Section 


V, Dr. L. P. Dugal and Dr. R. O. Earle. 


Wednesday, June 8 


9.00 a.m.—General Geological papers, Room 201, Miller Hall (see 


abstracts below) 


2.00 p.m.—Sectional Symposium——Soils in Canada (cont’d.) Room 201, 


Miller Hall 
1.00 p.m.—General meeting of the Society. 


5.00 p.m.—Council meeting. 


1. Observations on the Biogeochemistry of Lead in Canada. By H. \ 
Warren, F.R.S.( 
In Western Canadian vegetation we have noted significant variations in the lead content 
of various species of trees and lesser plants growing in close association: obviously vegetal 
matter differs widely in its capacity to absorb lead 
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Probably the most far reaching result of our investigations has been to learn that some 


gasoline exhaust fumes are 


respo! sible for higher concentrations ol lead in vegetation ¢ | 


lose 
centrations of over 1000 p.p.t 


vegetation from several localities. Onl 
to significant lead n ral 


to highways than any other cause yet encountered , it 
ash, have been noted vegetation growing close 


zation shows comparabk 


ncentrations 


Is the Earth Expanding Owing to a Decrease in the Gravitational Co 
stant? By J. Tuzo Wilson, F.R.S.( 


n 
il 


The exploration of that seven-tenths of t 


t 1ace¢ covered b oceans ind 
growing knowledge of the earth's i 


i 
nterior may , ! sion of basi 
s which imply expansion of the earth are: R. H 
of the suggestion that the grav 

universe; B. C. Heezen’s tl 


and W S. Carev’s ce 


geological ideas 


Dicke's revival 
vitational constant is varying inversely with the age of the 
weory for the origin of the 1 al 


Three recent suggestior 


mid-oce ridges by crustal tension 


nonstration that differential uplift in a dilating environment can cause 


folding 


Ideas of mountai 


Isotopic Abundance Variations in Lead Minerals from the Cobalt and 
Sault Ste. Marie Regions of Ontario. By R. M. Farquhar and R. D 
Russell. Presented by J. Tuzo Wilson, F.R.S.C 


Suites of lead minerals from the Cobalt region 


ind from the Sault Ste. Mari 

Ontario have been analysed isotopically. Large variations in the lead-206/lead-204, lead 
207 /lead-204, and lead-208 /lead-204 ratios have been observed 

These variations are believed to be due 


region ol 


* to additions of radiogenic lead extracted from 
rocks in the regions in which the deposits lie. This interpretation of the data is compatible 


with ages determined by conventional radioactive methods 


for rocks in these areas 


A New Freboldiceras from the 


Canadian Arctic By P. S. Warren 
F.R.S.C., and C. R. Stelk 


A new species of the Lower Cretaceous Albian ammonite Freboldice 
Hume River, Northwest 


apparently evolved direct] 


ras is described from 


Frel ldicera 


Territories, from 174 feet below 


from Cleoniceras 


Deformation « 


f Soils by Glacier Ice and the Influence of Pore Pressures 


and Permafrost By W. H. Mathews, F.R.S.( 


ind J. R. Mackay, 
F.R.S.¢ 


Deformation ot u onsoli lated material by gla er ice has been observed 


in the Western 
been reported in other glaciated 


Canadian Arctic and ha regions. Deformation seems 


commonly related to an actively moving ice margin where the surface slope of the 


4 ice was 
probably the steepest. High pore pressures, which probably developed in the soil, may have 


facilitated thrusting by 
and W. W. Rubey, !959 


land and under the sea, is 


reduction in the shear strength of the soils (cf. M. K. Hubbert 


f 
The presence of permafrost, its aggradation and degradation on 
considered in relation to sheari: 


g stre ngth ‘ nd the de velopment 
of pore pressures 
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6. Geomorphology of the Mackenzie Delta Area, Northwest Territories. 
By J. Ross Mackay, F.R.S.C., and R. J. E. Brown. 


The modern Mackenzie Delta lies between the Richardson Mountains on the west and 
the Caribou Hills and Richards Island on the east. Probably most of Richards Island and 
Tuk Peninsula are composed of interglacial deltaic deposits. The principal geomorphic 
features of the interglacial and modern delta are discussed 

Drilling operations have provided data on permafrost, soils, and ground ice conditions 
rhe distribution and origin of the large stable pingos, incipient pingos, tundra polygons, 


and oriented lakes are considered with reference to the soils, geomorphology, and climate 


Report of the Committee on Precambrian and Related Dating By 
R. M. Farquhar. Presented by J. B. Mawdsley, F.R.S.C 


The results of recent age determinations made on rocks and minerals from the Canadian 


Shield have been compiled. The bearing of these results on the geological time scale will be 


discussed. 


8. A Kinderhook Microfauna from Crowsnest Pass, Alberta. By M. J. 
Copeland. Presented by J. F. Caley, F.R.S.C. 


\ previously unrecorded micr« 


of; 
been obtained from strata of the Exshaw formation at Crowsnest Pass, Alberta. It contains 


1una consisting primarily of ostracods and conodonts has 


several Kinderhook species previously described only from the mid-continental United 
States. An Early Mississippian age is indicated for this occurrence. (Published by permission 
of the Director, Geological Survey of Canada, Department of Mines and Technical Surveys, 


Ottawa.) 


9. Outliers within the Area of the Canadian Shield: Their Import. By 
B. A. Liberty. Presented by R. W. Boyle, F.R.S.C. 


lhe presence of outliers within the area of the Canadian Shield requires a minimum 
concept of bays, b , and straits on and across the Shield. The author suggests that the 
craton has been k bie than heretofore considered and that most of the Shield has beer 
covered by younger stra 
rhis study suggests: (1) the existence of post-Precambrian source areas for basins marginal 
to the Shield; (2) that flexures control the aerial distribution of the post-Precambrian strata; 
that the Great Bear-Great Lakes arcuate chain is a tensional belt marginal to the 
possibly controlling the location of radioacti mineral deposits. (Published by 


ym of the Director, Geological Survey o f la, Ottawa 


10. The Type Concept in Stratigraphy. y G. Winston Sinclair. Presen- 
ted by J. | Caley, | R.S.( 


Zoologists h iveas m or! ig in ~ v1 or fossil , their Intern itional Code of 
Zoological Nome lat , In Ti Init 1 y its stated type (type species in the 
American Commission on Stratigr 
1 1 


concepts which zoolog ha nd found use , including that of the type 


Nomenclature - rking r ( wi h will is orporate many procedures 
, 
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Chis paper discusses th tent to which valid analogies exist between problems of zo 
al d geological nomen ture, und in parti ul ir the impt n f the t pe 
applies to stratigraph lished with the pert 


of Canada 


11. Jurassic-Cretaceous Boundary in Western Canada and Late Jurassic 


Age of the Kootenay. By Wm. C. Gussow, F.R.S.( 


Regional structur 
that the Jurassic-Cre 
Canada The basal ialr Orn nglomera 
quartzose sandstone of t ‘lains mark the b 
major regional uncomformity from the underlyi 
Jurassic to Mississippi d Devonian or older 
to the Portlandian-Purbeckian stages of | urom 


4 ( Berriasian 


12. On the Origin of Algal-like Forms and Carbon in the Sudbury Basin. 
Ontario. By James E. Thomson, F.R.S.( 


At Consolidated Sudbur isin Mines a thi 
forms, oolites, pisolite ind evaporite bre« 
formation, overlies the lowing avalar 
Onwatin-Chelmsford 
that is forming tod 
indicated 

Carbon, widely d 
locally concentrated 
1800 m.y is the Gu 
plant forms have 
algal-like form 


SYMPOSIUM ON SOILS IN CANADA 


(GEOLOGICAL, PEDOLOGICAL, AND ENGINEERING S1 


13. Geology of the Soils of Canada. By V. K. Prest. Pr 
Harrison, F.R.S. 


rhe unconsolidated depo 
dealt with from the st 
rectly to gl 
ire enumerated 


ccurrences of 


preceded the last 


emphasized i d 
Attention is given 
the character of the 


by permissio of the 
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14. Soils of the Coastal Area of Southwest B.C. By J. E. Armstrong, 
F.R.S.C. By title. 


The Fraser lowland was subjected to at least four glaciations: three probably major and 
separated by intertill or interglacial intervals, and probably only one valley glaciation 
During each major glaciation the land was depressed relative to the sea, possibly as much 
as 1000 feet. As a result of this complex history, very thick deposits (1000 to 3000 feet) of 
widely diversified origin were laid down, including glacial, glacio-fluvial, glacio-lacustrine, 
glacio-marine, marine (offshore and shore), estuarine, deltaic (marine and non-marine), 
channel, floodplain, and swamp. Basic geological information on the kind and distribution 
of these deposits is of value to the soils engineer and pedologist. (Published by permission 


of the Director, Geological Survey of Canada 


15. Glacial Deposits of Alberta. By C. P. Gravenor and L. A. Bayrock 
Presented by P. S. Warren, F.R.S.C. By title. 


During the Pleistocene the plains region of Alberta was subjected to at least two major 
glaciations. The last glacier advanced over central Alberta more than 31,000 years B.P., 
and started to recede from southern Alberta about 12,000 to 11,000 years B.P. As a result 
of this glacial action the plains region now has a mantle of glacial drift consisting largely 
of till, glacial lake sediments, and meltwater deposits. Most of the drift was derived locally 
ind hence its mineralogic composition is similar to that of the underlying Cretaceous and 
Tertiary rocks. Although mapping of surficial materials is far from complete, especially in 
northern Alberta, sufficient information is available to give a generalized picture of the 


distribution of glacial and post glacial deposits 


16. Soils of the Glacial Lake Agassiz Region. By J. A. Elson. Presented 
by G. M. Brownell, F.R.S.C. By title 


he sediments of glacial Lake Agassiz are under! by sandy non-calcareous “‘red”’ tills 
in the Canadian shield and by gray calcareous tills i ie Palaeozoic region of Manitoba 
West of the basin Mesozoic rocks are overlain by sandy-clavey till covered by sandy till 
re 


The basal lake deposit in southern Manitoba is clay, the upper surface of which is 


, 
' 
consolidated by dessication. It is overlain by clayey silt. In western Ontario varved clays 


and silts occupy formerly interconnected basins; a thin bed of red clay occurs throughout 
most of the Precambrian area. Shallow water deposits include sand and gravel beach ridges 
boulder concentrates, and several deltas composed mainly of sand. Much of the sand was 
blown into dunes. Along the Manitoba escarpment on the west side of the basin alluvial 
fans are being deposited over the lake sediments. Locally surface deposits show effects of 


intense frost action and dessication. 


17. Tills of Southern Ontario. By Aleksis Dreimanis. Presented by J. E 
Hawley, F.R.S.( 


One to at least five till layers, exceeding 100 feet in total thickness in some areas, have 
been found through Southern Ontario, south of a line from Bruce Peninsula to Kingstor 
Regionally the Southern Ontario tills may be grouped according to the glacial lobes or the 
corresponding glacial flows which deposited them. Texture and composition of tills depend 
not only upon the bedrock, overridden by the glacier, but also upon incorporated older 


ia) 
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drift materials, and attrition of drift during its transport. Readvances of glacial lobes, 
which were guided by former lake depression, began by overriding of extensive proglacial 
lake deposits. The Southern Ontario tills are highly calcareous 

Admixture of Precambrian rock fragments is usually less than 25 per cent with greatest 
abundance in the sand and the silt grades. Some of the Precambrian minerals are useful ir 


deciphering changes of regional glacial movements. 


18. The Champlain Sea and its Sediments Karrow. Presented 
by D. F. Hewitt, F.R.S.¢ 


Observations on the marine deposits of the Champlain ‘ among the earliest geo 
logical studies of the St. Lawrence valley. Many noted geologists have given their attentior 


to these deposits during the last one hundred and thirty y The Champlain Sea ex 


tended up the St. Lawrence and Ottawa river valleys beyond Brockville and Pembroke in 
Ontario. Sands, silts, and clays form nearly level plains, ve-cut terraces, and beach 
ridges Deposits are ofter 50 to 100 feet thick and sometimes exceed 200 feet in thickness 
An abundant and diverse fossil fauna has been collected from the deposits. The history, of 
the marine invasion is closely related to the glacial history of the area. Glacial ice formed 
its northern shore during the early part of its existence and a complete series of glacio 
marine deposits has been identified. Isostatic uplift of the land following deglaciation has 
elevated the marine deposits as much as 690 feet at Ottawa and to lesser heights elsewhere 
Recent stream dissection has produced unstable slopes i ‘ yanks and earth-flow land 
slides have occurred frequently. A characteristic depression is i marine plain t 
such flow slides. 


19. Geology, (slacial Ceology, and the Soils of Nova scotia 


Cameron. Presented by W. A sell, F.R.S.( By title 


Soils of Nova Scotia show evidence of having been derived mainly fro the bedrock on 
which they lie and.that glaciation had little effect in moving large masses of debris over 
long distances. Erratics from a distance form a very small percentage ol the gl icial mantlk 
A notable exception is the basalt from North Mountain, but its topographic position and 
physical characteristics can account for its wide distribution. Correlation between glacial 
land forms and source material of bedrock was noted. Drumlins are confined mainly to 
areas of clay slate, while sandstone bedrock has a mantle of ground moraine of medium 
thickness with irregular hummocky surface. Glacial and post-glacial submergence and 
consequent re-working of glacial debris and bedrock gives characteristic land forms. The 
only unexplained features of the general soil pattern are several lobes of reddish appearance 
which occur in Hants, Lunenburg, and Halifax counties. These are tentatively explained 
as the result of major glacial action in the Minas Basin area where red shales of Triassix 
age existed from near Cape Blomidon to Truro. These were unprotected b 


and were very easily eroded. 


20. Organic Terrain. By Norman W. Radforth, F.R.S.¢ 


Where lands occur covered with peat, which in turn is overlain by living vegetation, the 
resulting condition is defined as organic terrain. Organization of this terrain is ascertained 
by appraisal of interrelationships among microfossil constitution, structural difference of 


mat rofossils comprisi X th peat, s irface veget al « omposition, at d phy siogr aphic ch iracter 


»« 
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It is proposed that primary segregation of organic terrain into types provides a basis on 
which physiographic conformation can be recognized and differentiated. This proposition 
is examined from aerial as well as ground investigation. Certain features of the underlying 


mineral soil body are typically associated with the disclosed physiographic forms. 


21. Clay Mineralogy of Canadian Soils. By S. A. Forman. Presented by 
L. G. Berry, F.R.S.C. 


The nature and regional distribution of the clay minerals in Canadian soils is discussed, 
especially the differences in clay mineralogy which may occur between Great Soil Groups 
and the effects of pedogenic processes on clay minerals. In addition, an attempt is made to 
develop some relationships between clay minerals and their origin and/or source. The latter 
is exemplified by some of the lacustrine soils of southern Saskatchewan and Alberta which 


can be related, mineralogically, to the Bearpaw Formation 


22. Soils of Canada from a Pedological Viewpoint. By A. Leahey. Pre- 
sented by A. W. Jolliffe, F.R.S.( 


\ brief historical account of the work of the Soil Survey in Canada in which some of its 
findings in regard to the nature of the soils, their classification and geographic distribution 


are presented. The characteristics of the major soil profile types and the major soil zones 


and regions in Canada are described. The independent and interrelated effects of the 


geological parent material, climate, vegetation, topography, and age on the formation and 


characteristics of Canadian soils are discussed with particular emphasis on the geological 


aspects 


[The Genesis and Characteristics of Podzol Soils. By P. C. Stobbe. 
Presented by R. F. Legget, F.R.S.C. By title. 


Podzol soils under natural conditions have an acid 


organic surface mat over a light- 
coloured eluviated mineral horizon which in turn is underlain by a darker coloured illuvial 
horizon in which the main products of accumulation are sesquioxides and organic matter. 
The morphological and chemical characteristics of the major kinds of Podzol soils found in 
Canada are described. Their distribution and genesis are discussed in relation to climate, 
vegetation, geological parent materials, drainage, and age. Some of the major processes 


which are believed to be involved in the formation of Podzol soils are discussed. 


24. Soils of Southern Ontario. By N. R. Richards. Presented by M. E 
Hurst, F.R.S.( 


Great Soil Group of the Podzolic, Brunisolic, Gleysolic, and Organic orders are discussed. 
The influence of soil mater als, natural drait ve, limate, ind vegetation on the develop- 
ment of soils is reviewed. The major kinds of soil profiles that characterize the Great Soil 


Groups are described. An estimate is made of the extent and distribution of the major 
groups. Information compiled by the Ontario Soil Survey is reviewed to illustrate the 
widely different soils that occur in Southern Ontar For purposes of discussion, Southern 
Ontario includes that portion of the province lying south of the French River, Lake Nipis- 
sing, and the Mattawa River. Interpretation of soil survey information for agronomic and 


other uses is discussed 
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25. Genesis and Characteristics of Solonetzic 
Presented by R. I 


Soils. By E. W 


title 


Bowser 
Legget, F.R.S.( By 


The soils that are grouped der the Solonetzi rder have the follow 
characteristics: (1) they have been formed on saline parent mat 
humid climate; (2) they |} 


lave a hard colun nal 


iD-surlace B horizo that generally 
contains a predominance of sodium and magnesiu ons on the exchang: plex; and 
(3) certain members of the group have an eluviated rface (A) horizo \ brief review 
of the theory of their venesis is giver \ large icreage of these soils ox irsin Weste ( da, 
usually under fair to derate drainage condit s. Other larg é occur entral 
United States, the eppe g f the U.S.S 1 ind Austral 


26. Engineering Significance of the Soils of Canada. By R. M. Hardy and 
R. F. Legget, F.R.S.( : 


Snes all civil « 


gineering works have to be rried t r on the surface of the earth, 
the soils of this country pl i significant part in Canadian engineering. Some of the special 
problems created by the properties of a few of t re il Canad ls are di 
cussed, with exampk , and the eological char ‘ t of the | volved are dis ed 
rhe contributions de to the study of the geology of soils through engineering soil 
vestigations are noted, the importance of th terrelation of both approaches to th tud 
of soils being described d illustratee 


27. Engineering Studies of the Leda Clay 


\ I iwtord Presented 
by $. \W Ambrose. | RR s.( 
The Leda clay 


p™ ed the narine ¢ ent t the Champl Sea cd 
the retreat of glacial © it I stern Canad | | ni kk g the St. | re r ad 
Ottawa river valle t elevations up to 600 feet above sea level. The Leda cl Imost 
nique in its extreme ‘ tivity Co iplete breakdow { str ture, or liquefa 
ot uncommon. This re It huge earthflow ‘ f which have been experi ed i 
modern times. I ngineer g held investigations and laborator il analwse ire providing 
basi information o the properties of Leda cl I} px ke bn work be done b 
the Division ol B ] Idi \ | esearch ol ie Natio | Re earch ( il 1 t id y the oil 
material, particularly its plasticit ‘ tivity, engt! 1 pressibilit Soil te 
results from several rey ~ re give t ill e the 1 ge of soil propertic Le led 
laboratory test re It eq ted t pr ad tentat e expl t for the 
behaviour of the | 
28. Correlation of Engineering and Pedological Soil Classification in On 
tario $y A. Rutka Presented by ] \ \mbrose FRSA 
The pedologi il i | classi ition was de eloped b the agr Itural ent 
it the beginning of the century for the purpose | g 1 pping Ils. S e 
1924, some highwa eng eers had re zed the ‘ es DI e Ce Soil Map I 
the correlation of p pert ince id desig with the ped logi oul t [Me ‘ ‘ 
that time the oils map |! bee ed extensivel for desig ind onst tion p poses 
primarily from an observational basis. Lately much work has been done towards translating 
ind developing the pedolog | data into terms familiar to the engineer. This paper develop 
the use of the County Soil Maps in the Departme f Highways of Ont d the work 
that has been carried out orrelating the engineering characteristics with the pedological 
classification system 
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SCIENCES BIOLOGIQUES 


Monday, June 6 


4 


9.00 A.M.—General Meeting of Society (Auditorium, Dunning Hall). 
2.00 p.mM.—Business Meeting of Section (Etherington Hall Auditorium). 


2.30 p.M.— Meeting of Section (Etherington Hall Auditorium). Papers 1-5. 


1. Evaluation of Poliomyelitis Vaccines. By J. K. W. Ferguson, F.R.S.C. 


Evaluation of vaccines in general involves observations of two kinds: (1) measurement 
of protective antibodies produced in the blood of human subjects following the administra- 
tion of the vaccine according to different schedules; and (2) investigation of epidemics to 
determine rates of attack between the vaccinated and unvaccinated portions of the popula- 
tion. Analyses of the epidemic of paralytic poliomyelitis in Canada during 1959 confirmed 
earlier but scantier data by showing that three injections of Salk vaccine reduced the 
expected rate of attack in the vaccinated groups by 92 to 98 per cent. These findings are 
consistent with predictions from serological measurements. The introduction of oral live 
virus vaccines which may spread widely beyond the vaccinated group poses special problems 


of evaluation 


2. The Use of Tissue Culture in Cancer Research. By Joseph F. Morgan, 
Ph.D. Presented by James Gibbard, F.R.S.C. 


The use of tissue culture in cancer research hinges largely upon the fact that cells culti- 
vated in vitro appear to occupy a metabolic position between normal and malignant cells 
Recent advances in techniques of cell cultivation have made it possible to carry out precise 
studies on the nutrition and metabolism of normal and malignant cells in the hope of 
finding differences that may prove susceptible to chemotherapy. Other recent findings have 


suggested that long-term cell cultivation in vitro ind 


ices changes in metabolism, biochemical 
composition, morphology, and growth patterns such that normal cells progressively become 
more malignant in character. These changes occur despite the fact that normal and malig- 
nant cells show qualitatively similar nutritional requirements. Differences between normal 
and malignant cells must lie, therefore, either in subtle qualitative nutritional differences 
or in differences in specific metabolic pathways. The studies in Ottawa have uncovered one 
such difference. It has been found that normal cell cultures increase the glutamine content 
of the culture medium while malignant cell cultures decrease the content of this amide ir 
their environment 

In a search for chemotherapeutic agents against malignant cells, studies have been carried 
out with royal jelly, which has been found to possess in vitro anti-tumour activity against 
ascitic tumours in mice. This activity is possessed by the main fatty acid component, 10- 
hyd-oxy-2-decenoic ac'd, and by many other fatty acids, under strictly defined conditions. 
Study of the activity of these compounds on normal and malignant cells in tissue culture 
is in progress to determine the mechanism of the anti-tumour activity. All such studies on 
anti-tumour activity are complicated by the possibility that the tumours under investiga- 


tion may have a viral etiology. 
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3. Recent Advances in Plant Biochemistry: Phenolic Compounds. By 
G. H. N. Towers. Presented by R. D. Gibbs, F.R.S.( 


Chromatographic analyses indicate a profusion of simpler phenolic compounds in plants 
Carbon-14 studies in a number of laboratories have resulted in the elucidation of the origin 
of these characteristic plant compounds and their interrelationships. Some of the more 
recent discoveries in the metabolic transformations of these compounds in plants will be 
discussed. Studies of the fate of phenylalanine-C™ and tyrosine-C™ in piants, with regard 
to the synthesis of other aromatic compounds, as carried out in this laboratory, will also 


be considered 


$4. Translocation of Organic Solutes By D. Nelson Presented by G 
Krotkov, FRSA 


Plants lack a circulatory system analogous to that of the blood but sper ialization of 
function creates the need to transfer substances from one region of the plant body to 
another. One primary leaf of a soybean plant was allowed to carry on photosynthesis in 
C¥O,. After periods of time ranging from 30 seconds to several hours, radioactivity was 
extracted from the roots, stem, and other leaves of the plant. These results were correlated 
with the localization of C™ in tissue autoradiographs of the cross-sections of stem to show 
that the longitudinal translocation of photosynthetically-assimilated C™ was composed of 
several components. Two of these were very rapid (velocity of 120 cm. per min.), one 
moving through dead tissue and the other through living tissue. A third, slower component 
(velocity of 2 cm. per min.) resulted in the longitudinal spread of C-labelled sucrose as it 


accumulated in cells of the phloe m 


5. Chemical Control of Transport Through Cell Membranes. By J. H 
Quastel, F.R.S. 


Studies of micro-organisms, tumour cells, isolated brain tissue irviving intestine, and 
other tissues show that, apart from passive diffusion, transport of nutrients and ions across 
the cell membrane is chemically controlled. The membrane contains transport carriers that 
show specificities for substrates and other properties resembling those of enzymes. Active 
transport is affected by energy inhibitors, by substrate analogues, by alterations in structure 
of the cell membrane, and by changes in the cationic environment of the cell. Another 
process, important for transport of ions and amino acids, is that of exchange diffusion 
Transport mechanisms are becoming increasingly important in studies of cell nutrition and 


function and for the interpretation of the mode of action of certain antibiotics and drugs. 


Tuesday, June 7 
9.00 A.M Meeting of Section (Etherington Hall Auditorium). Papers 6-10 


6. Effet des ( om poses neuroleptiques et des stimulateurs du SN( sur 
les réactions capillaires provoquées par le dextran chez les rats. Par 
B. Goszy et L. Kato. Présenté par le Dr. M. Panisset, F.R.S.¢ 


Par l'usage d'une méthodologie quantitative, les cinétiques de la formation de l'caedéme 


provoquée par le dextran chez les rats furent étudiés sous l'influence des composés agissant 


45 
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phosphoryltaurocyamine in certain marine annelids and N-phosphoryl-lombricine in the 
earthworm invalidates this generalization 

Work of the author and his collaborators on the metabolism of lombricine (O-phos 
phodiester of guanidinoethanol and D-serine nd its precursor, D-serine ethanolamine 
O-phosphodiester (SEP), will be discussed in relation to (a) the general disposition of 
phosphagens in nature and (b) the metabolic economy of the earthworm 

It is to be noted, incidentally ; that the presence ol [)-serine as a constituent of lombricine 
and SEP in the earthworm is the first authenticated report of an amino-acid of the D 


series occurring in multicellular organisms of the animal kingdon 


10. La Lyophilisation d'une population bactérienne a-t-elle un effet 
selectif? cas particulier du BCG. Par M. Quevillon, J. G. Benoit et 
M. Panisset, F.R.S.( 


En utilisant une suspension de BCG composée uniquement de bacilles isolés, les auteurs 
ont montré que la lyophilisation agit de fagon différente sur les fractions de la populatior 
physiologiquement équivalentes (Age, vitalité). Ils recherchent s'il s'agit d'un véritable 
effet sélectif 


2.00 p.M.-Symposium, Sections III, IV, and V (Auditorium, Dunning 
Hall). Speakers: Section III, Dr. G. de B. Robinson and Dr 
J. W. T. Spinks; Section IV, Dr. H. J. Fraser; Section V, Dr. 
L. P. Dugal and Dr. R. O. Earle 


Wednesday, June 8 


9.00 a.M.—— Meeting of Section (Etherington Hall Auditorium). Papers 11-14 


11. A Reassessment of the Multiple Anomalies of Mongolism. By Norma 
Ford Walker, F.R.S.( 


rhe recent discovery that retarded children of the mongoloid type have an extra chromo 
some (forty-seven instead of forty-six) calls for a genetical reassessment of the physical 
characteristics peculiar to these children. This is especially true of their dermal con 
figurations, which although normally inherited, here are modified either by genes on the 
trisomic chromosome or by early disturbance of foetal growth. More remarkable is the 
finding that these retarded children of different racial groups or of mixed racial origins have 
similar configurations, although normally the racial groups vary significantly from one 
another in this regard. New interpretations of the factor of late parental age, of the distri 
bution of concordance and discordance in mongoloid twin-pairs, and the possible associa 


tion of mongolism with other inherited diseases wil! be discussed 


12. Influence of Fluorine upon Bone Storage of Strontium 90 in Guinea Pig 
By Joseph Sternberg and Armand Mercier Presented by Armand 


Frappier, F.R.S.( 


Strontium fluoride i ig imes more soluble than calcium 


taken as an advantage i :.vouring a discrimination between « 


diminishing the bone storage of the latter element 


45 





Section V, Wed. a.m. 


Guinea pigs were fed for three to ten days with various doses of NaF (1, 10 and 20 mg./ 
animal/day); Sr® was then given by oral or parenteral route and the tissular distribution 
of the isotope was determined twenty-four and forty-eight hours later. 

When Sr is ingested after 1 mg./day fluorine administration, the bone storage of the 
isotope diminishes from 12.5 per cent in controls to 7.9 per cent; a higher dose (10 mg./day) 
is less effective, the difference being less significant (10.6 per cent). This phenomenon is due 
to an increased excretion of the isotope through the faeces, from 24.7 per cent in controls 
to 45.6 per cent in animals treated with fluorine. The urinary excretion of Sr® remains 
unchanged, a fact which suggests that the increased solubility of the Sr®F, is not the only 
involved process in the diminution of bone storage of the isotope 

In animals injected subcutaneously with Sr®, the bone storage of the isotope does not 
differ from that of controls, suggesting again that there might be a competitive mechanism 


of resorption of the isotope at the digestive wall leve! 


13. The Role of Cornering in the Ecology of Rare Plants. By Pierre 
Dansereau, F.R.S.C. 


Rare plants are of several kinds and their rarity is usually due to a combination of internal 
and external causes. Some are very widely scattered throughout a large geographical area 
(Hydrastis canadensis), others may be limited to a single locality (Calamagrostis cainii, 
Congdonia coerulea). |n the first case, suitable ecological conditions abound and are usually 
within the dispersal range of the plants. In the second they probably lie beyond normal 
dispersal range. Another group, however, of amphivalents seems to depend upon periodic 
changes in the habitat itself ( Viola lanceolata). Several cases are presented, involving widel; 


diverging floristic history and vegetation dynamics 


14. Continuous Protein Synthesis as Characteristic Property of the Living 
Cell. By C. P. Leblond, F.R.S.C. 


Radioautography after a single injection of labelled amino acids (leucine-, glycine-, 
methionine-H*) was used to locate sites of protein synthesis in tissues of adult rats and 


mice 

Some degree of protein synthesis is observed in nucleus and cytoplasm in all cells 
investigated 

No evidence of protein synthesis is found extracellularly. Indeed, all matrical protein 
of bone is elaborated in the ¢« ytoplasm of osteoblasts be fore deposition as matrix Similarly, 
dentinal matrix comes from odontoblasts and enamel matrix from adamantoblasts. 

Since protein synthesis occurs continuously in cytoplasm and nucleus of all cells, it 


constitutes a basic attribute of living matter 
Flavelle Medallist’s Address 


2.00 p.M.—Meeting of Section (Etherington Hall Auditorium 
Presidential Address. G. Krotkov, F.R.S.C. 
Business Meeting of Section (Etherington Hall Auditorium 


$.00 p.M.—General Meeting of Society 


5.00 p.m.—Council Meeting. 
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